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FOREWORD 


In these modem times of a sudden and very rapidly expanding interest in the biodiversity 
and biocomplexity of organisms inhabiting the planet Earth, it would be well for research 
biologists, in their broad ecological evaluations, to more fully appreciate the place and the 
role(s) of microorganisms of diverse kinds in our global ecosystems. Aside from the prokaryotic 
bacteria, such “lower” eukaryotic forms as the protists (in effect, the algae and the protozoa, 
plus the zoosporic and plasmodial fungi) represent a significant portion of the biomass of living 
forms and are truly ubiquitous in their widespread distribution. What is more, these numerous 
organisms play an indispensable part at the base of the food chain and in the recycling of 
nutrients in the soil and water. Their healthly abundance is an absolute necessity for maintenance 
of a sustainable world. Obviously, then, we need to know more about them. 

Not only have the protists generally been largely neglected in most studies, but those 
dwelling in marine niches have been even more ignored, despite the fact the oceans and seas 
cover more than two-thirds of the surface of the Earth. It might be of interest to point out 
that phycologists have estimated that the salt-water algal diatoms alone provide well over 15% 
of the total global photosynthesis (carbon fixation and oxygen production), a process ultimately 
indispensable to all life. 

Thus, the present book, emphasizing the cilioprotists, the fifth largest group of protists even 
when fossil forms are included in the count, represents a valuable contribution to our basic 
knowledge of the ecology and taxonomy of the abundant, if neglected, marine forms such as 
are found along the eatem coast of India. This is the first monograph on these Indian ciliates, 
although shorter works have been produced on some of them by such colleagues as Drs. A. 
K. Das, P.N. Ganapati, G. Radhakrishna and M.V.N. Rao. and the well-known 500 page book 
on the Ciliophora overall (part of a series on The Fauna of British India edited by R. B. S. 
Sewell), published in 1936 by the late Professor B. L. Bhatia, should be mentioned here as 
well. 

Authors Kalavati and Raman, distinguished biologists of Andhra University, Visakhapatnam, 
have purposely catered to the systematics of their ciliates at the alphataxonomy level, using 
observations on living specimens, as well as studies of fixed material stained by excellent 
standard teachniques, and adding original ecological data to their descriptions of involved 
families, genera and species. Covered by their thorough and authoritative investigation are some 
127 named free-living species (of which seven are described as new) assignable to 28 
recognized orders of the protist phylum Ciliophora. The scheme followed for classification 
at suprafamilial levels is essentially that found in the 1979 book by Corliss as updated and 
modified by Small & Lynn in 1985. 



Readers/users will be delighted by the clarity of the 132 drawings of individual species 
and by the 11 impressive plates of colored photomicrographs of 96 variously stained specimens, 
not to mention the full-page blow-up of the phase-contrast picture of Euplotes vannus chosen 
to adorn the front and back covers of this treatise. 


John O. Corliss 

Professor Emeritus 
Department of Zoology 
University of Maryland 
College Park, MD USA 
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1. INTRODUCTION 


Ciliophora, with over 9,000 species described already and as many or even more of them 
yet to be discovered, constitute a highly differential assemblage of organisms. Despite 
considerable diversity, the group well represents one of the most homogenous phyla within 
the protistan sub-kingdom. Their remarkable cellular adaptation, efficient use of nutrients and 
their role as preys and predators have made ciliophorans a significant link in the ‘microbial 
loop’ both on land and in the Sea, the latter providing a rich assortment of habitats such as 
particulate and filamentous substrata, deep anoxic muds, sandy shores, rocky intertidal regions, 
planktonic and symbiotic habitats and the like. 

Ehrenberg (1838) and Dujarden (1841) were probably the first to initiate work on marine 
benthic ciliates following which Kent (1882) made an exceptional contribution through his 
‘Manual of Infusoria’ By the turn of the century, Noland (1926), Kahl (1932-’35), Picken 
(1937) and more recently, Webb (1956) and Fenchel (1968) laid strong foundations to our 
knowledge on marine ciliates. Hundreds of interstitial or psammophilic species have since 
been described through the efforts of several marine ciliatologists and scores of reviews by 
them on the subject. In this context, mention should be made of the significant works carried 
out by Remane (1933), Kirby (1934), Dragesco (1962-1986), Faure-Fremiet (1948-1990), 
Borror (1968), Agameliev (1966-1970), Fenchel (1967, 1968, 1969), Uhlig (1969), Burkovsky 
(1969), Brown (1973), Elliot and Bamforth (1975), Hartwig (1974, 1977), Dye (1979), Smith 
(1981), Boynton and Small (1984),Carey (1986, 1992) and Song and his associates (1999- 
2007). During the past 25 years or so, the relationship of ciliates to marine ecosystems’ 
structure, their possible role in ciliate evolution has been ably examined. 

In the sea, planktonic Protozoa occur in the euphotic zone, their diversity and abundance 
being no less important there. Ever since Lohmann (1911) first discovered the significance 
of heterotrophic protists in seawater, significant studies have been made on the taxonomy and 
ecobiology of planktonic Protozoa through many parts of the world the most notable being 
Faure-Fremiet (1950), Dragesco (1960, 1963a, 1963b, 1965, 1966, 1970), Fenchel (1967), 
Foissner (1980, 1984, 1988) and Foissner et al. (1992) from European waters; Borror (1963, 
1965, 1972, 1975), Corliss (1972, 1979), Elliot and Bamforth (1975), Hartwig, (1980), Hartwig 
and Parker (1977), Parker (1981), Lynn and Montagnes (1988), Lynn et al. (1988), Montagnes 
et al. (1988), Montagnes and Lynn (1991), Canada; Burkovsky (1970), Jankowski (1964), 
Agamaliev (1966, 1967, 1971, 1974a, 1974b, 1978), Boikova (1984), Mamaeva (1984), 
USSR; Carey and Maeda (1985), Maeda and Carey (1985), Maeda (1986), Japan and Hu and 
Song (1999, 2001a, 2001b), Song and Hu (1999), Song and Packroff (1997), Song and 
Wilbert (1997), Song et al. (1992, 2002), Gong and Song (2006) Gong et al. (2001), Lin et 
al. (2005), Daode et al. (2006) and Xu et al. (2006a, 2006b) from China. 

Seaweeds constitute yet another important biotope for a variety of marine macro and 
microorganims of which several morphologically and biologically divergent groups of ciliates 
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have been reported. As phytal associates, their distribution on the seashore follows a distinct 
gradation with characteristic assemblages depending on the weed physiognomy, sediment 
deposition, degree of exposure, wave action and, many other tide dependent variables. There 
have been no significant investigations until now on this biotope 

Fenchel and Jorgensen (1971) presented a good account of ciliates associated with 
decomposing environments. In general, while microphagous ciliates, Colpodium campylum, 
Glaucoma chellone, Cyclidium sp. have no specificity, species such as Glaucoma scintillans 
(for proteins), Cyclidium citrullus (carbohydrates), Spirostomum ambiguum and Loxocephalus 
luridus (for cellulose) exhibit high sensitivity to the nature of organic material (Legner, 
1973). Histophagous ciliates abound in areas where the decomposition of animal remains 
takes place. Scuticociliates and prostomateans often dominate such assemblages. 

In the Indian context, information on marine ciliates is meagre (Ganapati and Rao, 1958; 
Govindan Kutty and Balakrishnan Nair, 1966; Sarojini and Nagabhushanam, 1967; Rao and 
Ganapati, 1968; Krishnamurthy et al., 1979). More recently Radhakrishna (1984), Das and 
Nair (1987), Das et al. (1993), Das (1995) and, Kalavati et al. (1989, 1997) made some 
studies. Evidently, no in-depth studies are available. The present monograph, which is aimed 
at achieving this objective, contains a succinct account of diverse species of ciliates collected 
from marginal marine environments on the east coast of the India in particular, Chilka 
lagoon, Visakhaptanam coast and harbour and, the mangrove waterways and Kakinada bay 
in the Godavari delta. 


2. ENVIRONMENT 


2.1 Study Areas 

The peninsular coast of India, which extends on the east (Bay of Bengal) for nearly 800 
km between Kolkata in the month (Latitude 17°40' 30” and 17°45' N; Longitude 88°16T5" 
and 88°25'30"E) and Cape Comorin in the south, encompasses a wide variety of environments 
such as bays, mangrove waterways, estuaries, harbours, coastal lagoons, coral reefs etc (Fig. 
1). In addition, the open coast is interspersed with rocky, sandy or muddy shores some of 
which areas constitute ideal places for a great wealth of marine life. In the present investigation, 
four ecologically differing habitats namely, the Chilka Lake, Asia’s largest brackishwater 
lagoon and a Ramsar site half-way between Kolkata and Visakhapatnam; Visakhapatnam 
harbour, a land-locked water body subject to a high incidence of pollution; the intertidal 
region along the sea coast of Visakhapatnam and mangroves of Godavari-Coringa estuarine 
system at Kakinada, were chosen. The following is a brief description of these locafions. 

Chilka Lake 

Chilka Lake, a shallow, brackishwater pear-shaped lagoon (latitude 19°28' N and 19°54'N; 
longitude 84°6' E and 85°35' E) is located on the eastern seaboard of India halfway between 
Kolkata and Visakhapatnam (Fig. 2). The lagoon which runs almost parallel to the coast 
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Fig. 1. Location map showing areas of investigation 



Fig. 2. Station locations, Chilka lagoon 
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covers a total area of nearly 906.5 km 2 in dry season that extends up to about 1,165.5 km 2 
during the rainy season. The lagoon has an average depth of 1.4m. Topographically, Chilka 
Lake can be divided into two regions namely, the outer channel and the main area. The outer 
channel is unique in that its course does not lead directly from the sea into the lagoon, but 
runs parallel to it for a few kilometres. The total length of the channel is about 29 km and 
its maximum breadth is about 365 m. The outer channel together with a number of swamps 
that surround it is separated from the main area by islands and promontories. The channel 
mouth is considerably narrow and changes from time to time both in its position and dimension. 
The main area which is about 64.3 km long and 20.1 km at its greatest breadth constitutes 
the lagoon proper which can be arbitrarily divided into south, central and north sectors; the 
longer axis running south-west and north-east. At the southern end (Rambha Bay), the lagoon 
tapers into an irregularly curved point where its width is the least. The shores in the main 
area are composed, in some parts, by grassy slopes reaching down to the edge of the water 
and in other places by sand hills. Some parts are also rocky with projecting promontories. 

Appreciable quantities of freshwater are discharged into the lagoon by a number of 
rivulets which open into the main area at several points. The most important source of 
freshwater into the lagoon is, however, related to the Mahanadi river system. During monsoon 
months (June, July and August), rivers Daya, Bhargavi and Nuna, bring large quantities of 
freshwater into the lagoon from the north-east side. The bottom sediments consist of mud 
mixed with sand, but in the outer channel the sediments are mostly sandy. There is an 
extensive weed growth in the lagoon. Altogether 33 species represented by 4 species of sea- 
grasses (Halophila ovalis, H. beccarii, Halodule uninervis, Potomogeton sp.), 4 macroalgae 
(i Cladophora sp., Enteromorpha sp., Chaetomorpha sp., Gracilaria sp.) and several aquatic 
weeds (Pistia, Hydrilla, Najas, Vallisneria, Salvania, Ipomoea, Ceratophyllum, Ceramium, 
Polysiphonia) occur in Chilka Lake. Over the years, the extensive weed growth had increased 
siltation in the lagoon which in turn leads to a general decrease in depth. The effect of tides 
is negligible owing to the land-locked nature of the lagoon except at the mouth region where 
swift currents occur. 

Visakhapatnam Harbour 

Visakhapatnam harbour, a semi-enclosed water body on the east coast of India (latitudel7° 
41'34" N; longitude 83°17' 45" E), is strategically located and is bound on the north, west 
and south sides by the mainland and the entrance to the sea, the Bay of Bengal, is through 
a narrow channel known as the entrance channel (Fig. 3). With the protection afforded by 
a high promontory into the sea known as “Dolphin’s nose” on the south side and the “Ross 
hill” towards north, the harbour is practically immune to severe cyclonic storms that frequently 
cross the east coast of India. Topographically, the harbour can be conveniently divided into 
two major regions namely, the inner harbour and the outer harbour. The inner harbour which 
was created as early as 1933 consists of a central turning basin and 4 radiating navigable 
arms namely, the west arm, north-west arm, north arm and the southern lighter channel where 
the waters are practically stagnant. During the last 20 years or so, there has been an upsurge 
of industrial activity and urban development in this area as a result of which a number of 
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industrial undertakings such as Hindustan Petroleum Corporation Ltd., Coromandel Fertilizer 
Factory, Bharat Heavy Plates and Vessels, Hindustan Polymers, Zinc Smelter units, a ship¬ 
building yard, ore-handling units, Steel Plant, in addition to several small scale units were 
set-up in the vicinity of Visakhapatnam. In order to cater to the needs of growing industries 
and to accommodate bulk carriers, an outer harbour was built during 1976 which included 
construction of 3 breakwaters on the south (1543 m), east (1070 m) and north sides (412 m) 
and creation of a central 200 ha tranquil basin (depth ~16.5 m). Over the years, the harbour 
has expanded enormously east-west for about 10 km covering an overall area of approximately 
300 ha. In the inner harbour which is sheltered, the west and north-west arms are used for 
defence purpose since the Command Head Quarters of the Indian Navy is located here while 
the north arm is the main commercial channel of the port The channel is about 1.3 km long, 
300 m wide and 10 m (mean) deep. Appreciable quantities of untreated domestic sewage 
from an estimated 1.5 million population of Visakhapatnam township are discharged into this 
channel forming the bulk of organic pollution. In addition, several intermittent drains bring 
sewage into this area adding to the overall organic load. Bordering the west periphery, there 
are extensive low-lying swampy areas with fluffy fungoid (sewage) growths which, when 
exposed during low tide, emit H 2 S. Within the channel, the waters are highly turbid with 
much suspended matter that imparts a distinct colouration. Earlier, a number of studies were 
carried out on the status of pollution in Visakhapatnam harbour. Raman (1995) summarised 
the information and classified north arm as a highly polluted area. The southern lighter 
channel which radiates from the turning basin also receives a part of the town’s domestic 
wastes. There is a fish freezing plant on the banks of this channel where also sulphur is stored 



Fig. 3. Station locations, Visakhapatnam Harbour 
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in open causing much pollution. Southern lighter channel is a highly polluted area since it 
ends blindly with no means of flushing except tides. 

Appreciable amounts of freshwater are discharged into Visakhapatnam harbour through 
a monsoon-fed river, known as “Mehadrigedda” The river which joins the north-west arm 
has varying rates of discharge from 0.9 (summer) to 12.1 m 3 /sec (monsoon period). Although 
flash flooding with heavy discharges (183.0 m 3 /sec) is not uncommon, estimations indicate 
that the annual mean discharge is about 2.1 m 3 /sec. “Mehadrigedda” is also the chief source 
of industrial pollution into the harbour since most of the major industries are located in its 
vicinity using it as a convenient conduit for the disposal of their effluents (Fig 3). 

Visakhapatnam Coast 

Visakhapatnam has an open coastline of 9.6 km most of which formed by wide stretches 
of course sand interspersed with rocky outcrops. There are extensive shingle beds enclosing 
pools of water, rocky outcrops reaching up to 6 m containing crevices and fissures and, 
relatively small boulders which remain submerged during high tide. The rocks form low- 
lying plat-forms and harbour a variety of seaweeds such as Ulva, Gracilaria, Chaetomorpha 
and Caulerpa etc. which support a variety of organisms including large populations of 
ciliates. Within the harbour, boulders placed on either side of entrance channel contain much 
fouling growth (Fig. 4). The intertidal region at Visakhapatnam is narrow and does not 
exceed 60-75m in width. There are no perennial rivers or streams opening into the Bay of 
Bengal close to Visakhapatnam. 



Fig. 4. Sampling locations, Visakhapatnam Coast 
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Godavari-Coringa Mangroves 

Kakinada Bay (Lat. 16°51'-17°N; Lon. %2°4Y-%2°22' E) (Fig. 5). a shallow bar-built 
water body, is bound on the south by dense mangrove vegetation and extensive mud flats 
intercepted by several estuarine gullies and streams emanating from one of India’s largest 
river systems namely, the Godavari. Towards its lower reaches, river Godavari branches into 
two as Vashista Godavari and Gautami Godavari. Two major distributaries of Gautami 
Godavari namely, the Coringa arising at Yanam and Gaderu at Bhairavapalem open into 
Kakinada Bay on its southern side discharging spates of fresh water during the south-west 
monsoon period. The bay which opens widely (5.6 km) into the sea on the north side is 
bound on the west by the main land and on the east side there is a long narrow sand bar 
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called “Hope Island” separating the bay from the sea. An important feature of Kakinada Bay 
is the presence of dense mangroves on the southern side up to a distance of nearly 15 km. 
Surrounding Gaderu and Coringa rivers, these are high grown mangroves dominated by 
several species notably Avicennia marina, A. officinalis, Exocoecaria agallocha, Sonneratia 
apetala, Rhizophora apiculata and R. mucronata. Kakinada Bay supports a rich variety of 
fin and shell-fish species. In recent years, large scale conversion and reclamation of mangrove 
area adjoining Gaderu and Coringa for aquaculture has led to much denudation of mangrove 
vegetation with severe impingement in some localities. 

2.2. Climate 

In general, climate on the east coast of India (between Chilka Lake and Kakinada) is 
governed by its location in tropics and is mainly affected by seasonal monsoons that divide 
the year into 4 seasons as below: 

Pre-monsoon period : Corresponds to March-May. Hot-weather (summer) 

season characterised by high atmospheric temperature and 
predominantly westerly winds. 

South-west monsoon period : June to September. Characterised by south-west winds; 

Weather mostly cloudy, marked by frequent rains. 
Maximum rainfall occurs during this period. 

Post monsoon period October-November is a period of severe cyclonic storms. 

Cool weather season : December-February. Atmospheric temperature generally 

low and varies between 25°C to 29°C. 

Information on local climate is obtained from India Meteorological Department stations 
located at Hyderabad, Visakhapatnam and Gopalpur. 

Air temperature 

Overall, mean monthly air temperatures along the east coast range from a minimum of 
19.7°C (December) to a maximum of 38.4°C (May). Seasonally, air temperatures are relatively 
high during April, May and June corresponding to summer months and low during December 
and January (cool weather). 

Sunshine hours 

In general, the skies along this coast of India are heavily clouded to overcast during south¬ 
west monsoon period (June-September) and clear during the remaining part of the year. At 
Visakhapatnam, the range is from a minimum of 2.0 hrs to a maximum of 9.8 hrs, the values 
being generally high (8.0-9.8 hrs) during December-April. 

Winds 

Winds are generally light to moderate in speed. During March-May, winds are south- 
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westerly, southerly or westerly. In October, winds become variable in direction. During 
December-February, the winds are mostly north-easterly. 

Rainfall 

Monthly total rainfall ranges from negligible quantities to a maximum of 507 mm (May 
’95), the bulk of which occurs during July-September corresponding to the south-west monsoon 
period. 

Relative humidity 

Relative humidity is in general high and ranges from 63-82 %, the observed mean value 
being 76.2% 

Tides 

Tides are semidiurnal in nature and have a mean tidal range of 1.5 to 1.8m. In Kakinada 
Bay, Ramasarma (1965) noted that with the onset of south-west monsoon (June-July), heavy 
drainage of freshwater occurs in the estuarine limits of Godavari River resulting in a gravity 
impelled flow of water in the direction of the confluence and a steep halocline ensues. The 
recovery cycle leading to estuarine conditions is slow beginning from October when neritic 
penetration gains prominence. In Visakhapatnam harbour (tidal range 0.9 m), tidal circulation 
had greatly .retarded following the construction of outer harbour in 1976. In the interior 
channels, the effect of tide is negligible where much of the waters are effectively stagnant. 
In Chilka lagoon, there is no effect of tides owing to its land-locked nature. 

Special weather phenomena 

Storms and depressions originating in Bay of Bengal frequently cross the east coast of 
India in the neighbourhood of Kakinada and Visakhapatnam resulting in strong winds and 
widespread rains. For instance, in May ‘95 the storm which crossed the coast near Kakinada 
300 km south of Visakhapatnam resulted in a rainfall of 507.5 mm in 3 days. 

2.3. Water Quality 

Hydrographically, Chilka lagoon, Visakhapatnam harbour and the Bay-Mangrove 
waterways of Kakinada may be considered as unique environments in view of their marked 
salinity regimes, topographical differences (location, extent, depth, tidal amplitude etc.), 
pollution impacts and the like. In Chilka lagoon which is subject to much annual inflows 
through rivers Daya, Bargabi and Nuna, variations in salinity are marked both spatially and 
in relation to time. Horizontally, salinity in the lagoon varies from 9-11 PSU in the southern 
region to almost freshwater (<2.0) towards north. During the years 1996, 1997, conditions 
in the lagoon have further changed and in most areas salinity is <5PSU attributable to poor 
tidal incursion as a result of heavy siltation at the lagoon mouth. Sporadic outbursts of 
phytoplankton notably Oscillatoria limnetica and Microcystis sp (Cyanobacteria) have become 
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a common feature in the lagoon due to excessive enrichment of nitrogen (max. nitrite 13.34 
mg.at.l' 1 ) and phosphorus (max. 1.72 mg.at.l* 1 ) suggestive of the ongoing eutrophication. 

The hydrographical conditions in the sea off Visakhapatnam are largely influenced by two 
current systems namely, the southerly current (July-December) and northerly current (January- 
June) which operate along the east coast of India during the above two periods. While the 
southerly current operates over an effective distance of 8-24 km from the coast, the northerly 
current covers a far extensive area (Ganapati and Murti, 1954). During southerly current 
period, fluctuations in salinity (min. 17-22 PSU) off Visakhapatnam are marked due to heavy 
discharges from the rivers opening into Bay of Bengal, north of Visakhapatnam (Ganapati 
and Ramasarma, 1958). During the northerly current, stable conditions of salinity (34 PSU) 
prevail owing to influx of Indian Ocean waters into Bay of Bengal. The two currents are 
initiated by the prevailing monsoons; southerly current being associated with north-east 
monsoon and northerly current with south-west monsoon. Upwelling takes place during 
March-April period when there is active replenishment of nutrients. This is also the period 
of much phytoplankton growth. Annually, sea water temperature off Visakhapatnam ranges 
between 24.5-32.5°C and, dissolved oxygen between 2.42 and 11.45 mg/1. 

There is a high incidence of pollution in Visakhapatnam harbour owing to large scale 
discharge of industrial and domestic wastes. In the inner harbour, where practically stagnant 
conditions prevail, the effects are even severe. Raman (1995) had summarised information 
on pollution effects on harbour water quality and fauna inhabiting this area. More recently, 
Ratna Bharathi (1998) and Jayaprada (1998) carried out some detailed studies on 
protozooplankton and benthic microalgae respectively in relation to harbour water quality. 
The investigations revealed that the harbour waters are distinctly characterised by a high 
range of temperature (median value 27.5°C-30.0°C), poor secchi-disc transparency (0.6- 
2.5m), high turbidity (100 NTU), varying salinity (range 5.21-33.49 PSU), generally low pH 
(<7), widely fluctuating dissolved oxygen (0.0-20 mg/1), high permanganate oxidability 
(maximum 44.87 mg/1) and appreciable levels of inorganic nutrients (nitrites 0.056 mg/1; 
phosphate 2.60mg/l) indicative of eutrophic conditions. The observations also showed that 
water quality improves near the outer harbour owing to the proximity of the sea. 

In the Kakinada Bay-Coringa region, the conditions are typically estuarine. The waters 
are in general, characterised by poor transparency (mean 0.30 m), high turbidity (max.200 
NTU), widely varying salinity (freshwater to 34.36 PSU), dissolved oxygen (2.4-10.58 mg/ 
1), nitrites (4.87-15.0 mg.at.l 1 ) and phosphates (2.51-5.09 mg.at.l' 1 ). An important feature of 
the area is that considerable outwelling takes place from the mangroves affecting the Bay 
environment and nearby waterways. 

3. MATERIAL AND METHODS 

Taxonomic findings presented in the monograph are based on observations made during 
1994-’99 at select locations along the east coast of India namely, Chilka lagoon in Orissa 
State, Visakhapatnam harbour and the sea coast close to Andhra University and, the mangrove 
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waterways and sediments of Kakinada Bay and Coringa in the Godavari delta in Andhra 
Pradesh. Samples were collected through divergent means employing shallow water samplers 
(1-2 m), a van Veen or Petersen grab, a PVC corer, 12” x 1.5”, for psammophilic species, 
hand-picking in the case of weed inhabitants or epipelic forms and so on. The samples were 
obtained at random and in replicates taking care that they represented adequately the area 
examined. In the laboratory, the water samples were concentrated through filtration (Millipore, 
GF/C diameter 4.8m) under low suction. Propagation of the ciliates was carried out by 
maintaining the concentrated sample at a temperature of 27-28°C for 24hrs in filtered seawater 
enriched with cooked barley grain. 

In the case of benthic ciliates, the organisms were extracted by sea water ice method of 
Uhlig (1966). 

Epiphytic ciliates were collected by washing the weeds with copious filtered seawater 
collected from the same locality. Part of the sample was subjected to environmental deterioration 
method (Uhlig, 1966). The samples were then filtered through nylobolt and cultures maintained 
for at least 24 hrs prior to examination. 

Soil extract enriched with starch appeared most suitable while maintaining laboratory 
cultures. All fresh observations were made using supravital stains such as 1% methyl green 
in acetic acid, or 1% aqueous neutral red, or 1% acetocarmine or toludine blue at pH 4.6. 
Whenever necessary, the organisms were immobilised by mild centrifugation. For 
morphological details, cells were fixed in freshly prepared Nissenbaun’s fixative or Camoy’s 
fluid and stained either with Erlich’s haematoxylin or Harris haematoxylin or according to 
Feulgen’s technique. Infraciliature is stained according to modified dry silver nitrate method 
(Roberts and Causton,1988) or ammonical silver carbonate (Frenandez-Galiano, 1976) or 
nigrosin-mercuric chloride-formalin technique (Borror, 1968) or dry silver method (Foissner, 
1976)or protorgoal impregnation (Wilbert, 1975). All diagrams were drawn with the aid of 
a camera lucida and measurements taken with an ocular micrometer. Samples stored either 
in Lugol’s iodine or 10% buffered formalin are available in Author’s collections, Department 
of Zoology, Andhra University. 

Descriptions of certain sedentary species (e.g. Peritrichia and Suctoria) have been excluded 
from the monograph. Similarly, some suctorids found frequently as planktonic forms could 
be identified up to generic level only. The taxa were arranged family wise as per Small and 
Lynn in Lee et al., (1985). All species identifications were based on Kahl (1935), Bick 
(1972), Corliss (1956, 1969) Curds (1982) and Carey (1992). 

Abbreviations used 

The following abbreviations are used in the text : ACR : Amphisiellid ciliary row; APK 
: Anterior polykinetids; AZM : Adoral zone of Membraenellae; CY.Py. Cytopyge; CV : 
Contractile vacuole; EPK ; External Polykinetids; EPZ : External Polykinetid Zone; IPK: 
Internal Polykinetids; Ma.N : Macronuclues; Mi.N : Micronuclues; P : Peristome VPZ: 
Ventral Polykinetid Zone 
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4. CILIATED PROTOZOA 

Ganapati and Rao (1958) were the first to initiate a systematic study of marine ciliates of 
Waltair coast and they reported some 10 genera namely, Prorodon, Trachelocerca, Metopus, 
Gruberia, Protocruzia, Condylostoma, Holosticha, Oxytricha, Diophrys and Euplotes from 
the local harbour. Later, Rao and Ganapati (1968) added 18 more genera, Coelomosoides, 
Coleps, Frontonia, Geleia, Hemionotus, Histobalantium, Lacrymaria, Lionotus, Pleuronema, 
Remanella, Trachelorhaphis, Urotricha, Epiclintus, Strombidium and Kernopsis. Radhakrishna 
(1984) listed additional 39 genera in his studies on phytal ciliates. Similarly, Bhatia (1936) 
and Das (1995) reported several species of ciliates from decaying vegetation, water and 
sediments in Chilka lagoon. During this study (1994-‘99), a total of 127 species of free-living 
ciliates belonging to 55 families and 28 orders listed under classified list of species were 
encountered. Of these, while 7 species are described as new, 78 other species showed an 
extended distribution into Bay of Bengal. 

4.1. CLASSIFIED LIST OF SPECIES 

A classified list of ciliated protozoan species encountered during the present study 
(classification according to Lee et al., 1985) is given below : 

Phylum CILIOPHORA 
Sub-Phylum POSTCILIODESMATOPHORA 
Class KARYORELICTEA 
Order Protostomatida 
Family TRACHELOCERCIDAE 
Genus Trachelocerca Ehrenberg, 1833 

1. Trachelocerca multinucleate Dragesco, 1960 

2. Trachelocerca minuta Dragesco, 1960 

Family KENTROPHORIDAE 
Genus Tracheloraphis Dragesco, 1958 

3. Tracheloraphis phoenicopterus (Cohn, 1866) Dragesco, 1960 

Order Loxodida 
Family LOXODIDAE 
Genus Remanella Kahl, 1933. 

4. Remanella rugosa Kahl, 1935 

5. Remanella margaritifera Kahl, 1933 

Order Protoheterotrichida 
Family GELEIIDAE 
Genus Avelia Nouzarede, 1977 


6. Avelia dragescoi n.sp. 
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Genus Geleia Kahl, 1933. 

7. Geleia nigriceps Kahl, 1933 

8. Geleia fossata Kahl, 1933 

9. Geleia decolor Kahl, 1933 

Order Protocruziida 
Family PROTOCRUZIIDAE 
Genus Protocruzia da Faria, da Cunha and Pinto, 1922 

10. Protocruzia adherans Mansfield, 1923 

11. Protocruzia piggerina Cohn, 1866 

Class SPIROTRICHEA 
Subclass HETEROTRICHIA 
Order Heterotrichida 
Suborder Heterotrichina 
Family BLEPHARISMIDAE 
Genus Anigsteinia Isquith, 1968 

12. Anigsteinia salinarum Isquith, 1968 

Genus Blepharisma Perty, 1849 

13. Blepharisma clarissimum Anigstein, 1912 

Genus Parablepharisma Kahl, 1932 

14. Parablepharisma indica n.sp. 

Family CLIMACOSTOMIDAE 
Genus Fabrea Henneguy, 1890 

15. Fabrea salina Henneguy, 1890 

16. Fabrea corlissi n.sp. 

Family CONDYLOSTOMATIDAE 
Genus Condylostoma Bory de St. Vincent, 1824 

17. Condylostoma patens (O.F. Muller, 1786) Dujardin, 1841 

18. Condylostoma arenarium Spiegel, 1926 

19. Condylostoma minuta n. sp. 

Family SPIROSTOMIDAE 
Genus Gruberia Kahl, 1933. 

20. Gruberia calkensi Beltran, 1933. 

Genus Spirostomum Ehrenberg, 1837 

21. Spirostomum teres Claparede and Lachmann, 1859 

22. Spirostomum.minus Roux, 1901. 
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Order Armophorida 
Family CAENOMORPHIDAE 
Genus Caenomorpha Perty, 1852 

23. Caenomorpha capucina Kahl, 1933. 

24. Caenomorpha levanderi Kahl, 1927. 

Family METOPIDAE 
Genus Metopus Kahl, 1927 

25. Metopus halophilus Kahl, 1925 in Corliss, 1960 

26. Metopus. vestitutus Kahl, 1932 

Order Phacodiniida 
Family PHACODINIIDAE 
Genus Phacodinium Prowazek, 1900 

27. Phacodinium metchnicofft var Indica present study 

Order Odontostomatida 
Family EPALXELLIDAE 
Genus Epalxella Corliss, 1960 

28. Epalxella straita Kahl, 1932 

Subclass CHOREOTRICHIA 
Order Choreotrichida 
Suborder Tintinnina 
Family CODONELLIDAE 
Genus Tintinnopsis Stein, 1867 

29. Tintinnopsis lohmanni Laackmann, 1906 

30. Tintinnopsis beroidea Stein, 1867 

Family PTYCHOCYCLIDIDAE 
Genus Favella Jorgensen, 1924 

31. Favella ehrenbergi (Jorgensen, 1924) Laval Pinto, 1981 

Family TINTINNIDIIDAE 
Genus Tintinnidium Kent, 1881 

32. Tintinnidium fluviatale, Stein, 1863 

Suborder Strombidinopsina 
Family STROMBIDINOPSIDAE 
Genus Strombidinopsis Kent, 1881 

33. Strombidinopsis acuminatum Faure-Fremiet, 1924 

34. Strombidinopsis cheshirii Snyder and Ohman, 1991 
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Suborder Strobilidiina 
Family STROBILIDIIDAE 
Genus Strobilidium Schewiakoff, 1893 

35. Strobilidium minimum Gruber, 1884 

Genus Rimostrombidium Jankowski, 1978 

36. Rimostrombidium conicum Kahl, 1932 

Genus Lohmaniella Leegaard, 1915 

37. Lohmaniella spiralis Leegaard, 1915 

38. Lohmaniella oviformis Leegaard, 1915 

Order Oligotrichida 
Family HALTERIDAE 
Genus Halteria Dujardin, 1841 

39. Halter\a chlorelligera Kahl, 1935 

40. Halteria grandinella (Muller, 1773) Dujardin, 1841 

41. Halteria oblonga Kellicot, 1885 

42. Haltera. sp. 

Family STROMBIDIIDAE 
Genus Strombidium Claparede and Lachmann, 1858 

43. Stromlidium bilobum Lynn and Gilron, 1991 

44. Stromtidium conicum Lohmann, 1908 

45. Stromtidium tintinoides Entz, 1884 

46. Stromtidium sphericum Lynn and Gilron, 1991 

Subclass STICHOTRICHIA 
Order Stichotrichida 
Suborder Stichotrichina 
Family AMPHISIELLIDAE 
Genus Amphisiella Gourret and Roeser, 1888 

47. Amphisiella andhrae n.sp. 

Genus Eschaneustyla Stokes, 1886 

48. Eschaieustyla sp. 

Suborder Urostylina 
Family UROSTYLIDAE 
Genus Holosticha Wrzesniowski, 1877 

49. Hobsticha manca Kahl, 1933 

50. Hobsticha warreni Song and Wilbert, 1997 
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Suborder Sporadotrichina 
Family OXYTRICHIDAE 
Genus Gastrostyla Engelmann, 1862 

51. Gastrostyla Sp. 

Genus Oxytricha Bory de St. Vincent, 1825 

52. Oxytricha marina Kahl, 1935 

53. Oxytricha chilkensis Das, 1995 

54. Oxytricha sp. 

Genus Stylonychia Eherenberg, 1830 

55. Stylonychia putrina Stocks, 1885 

56. Stylonychia mytilus Eherenberg, 1838 

57. Stylonychia pustulata Eherenberg, 1838 

Subphylum RHABDOPHORA 
Class PROSTOMATEA 
Order Prostomatida 
Family HOLOPHYRIDAE 
Genus Holophrya Eherenberg, 1833 

58. Holophrya simplex Schewiakoff, 1893 

59. Holophrya marina Mansfeld, 1923 

60. Holophrya nigricans Lauterbom, 1908 

61. Holophrya nairi Das, 1995 

Order Prorodontida 
Family PLACIDAE 
Genus Placus Cohn, 1866 

62. Placus socialis Fabre-Domiergue, 1889 

Family PRORODONT1DAE 
Genus Prorodon Ehrenberg, 1833 

63. Prorodon marinus (Claperede and Lachmann) Dragesco, 1960 

64. Prorodon discolor (Eherenberg, 1831) Kahl, 1930 

65. Prorodon minuta n. sp. 

Genus Mimeticus Small and Lynn, 1985 

66. Mimeticus mimeticus Small and Lynn, 1985 

Family UROTRICHIDAE 
Genus Urotricha Claparede & Lachmann, 1859 

67. Urotricha.globosa Schewiakoff, 1893 
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Class LITOSTOMATEA 
Subclass HAPTORIA 
Order Haptorida 
Family DIDINIIDAE 
Genus Didinium Stein, 1859 

68. Didinium nasutum O.F.Muller, 1786 

Family ENCHELYIDAE 
Genus Enchelys O.F.Muller, 1773 

69. Enchelys pectinata Kahl, 1933 

70. Enchelys marina Meunier, 1907 

Family LACRYMARIIDAE 
Genus Lacrymaria Bory de St. Vincent, 1826. 

71. Lacrymaria olar Kahl, 1933 

72. Lacrymaria coronate Lachmann, 1859 

73. Lacrymaria elegans Engelmann, 1862 

74. Lacrymaria marina Kahl, 1933 

75. Lacrymaria sapropelica Kahl, 1927 

Family SPATHIDIIDAE 
Genus Spathidium Dujardin, 1841 

76. Spathidium fossicola Kahl, 1933 

Family TRACHELOPHYLL1DAE 
Genus Lagynophrya Kahl, 1927 

77. Lagynophrya salina Kirby, 1932 

Genus Trachelophyllum Claparede and Lachmann, 1859 

78. Trachelophyllum sp. 

Order Pleurostomatida 
Family AMPHILEPTIDAE 
Genus Litonotus Wreniowski, 1870 

79. Litonotus obtuses Maupas, 1888 

Genus Amphileptus (Eherenberg, 1838) Buetschli, 1889 

80. Amphileptus claparedei Stein, 1867 

81. Amphileptus trachelioides Jach, 1893 

Genus Loxophyllum Dujardin, 1841 

82. Loxophyllum setigerum Quennerstedt, 1867 

83. Loxophyllum verrucosum Stokes, 1893. 
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Order Pharyngophorida 
Family TRACHELIIDAE 
Genus Dileptus Dujardin 1840 

84. Dileptus anser O.F.Muller, 1786 

85. Dileptus bivacuolatus da Cunha, 1915 

Genus Trachelius Schrank, 1803 

86. Trachelius ovum Ehrenberg, 1831 

Subphylum CYRTOPHORA 

Class PHYLLOPHARYNGEA 
Subclass PHYLLOPHARYNGIA 
Order Cyrtophorida 
Family CHILODONELLIDAE 
Genus Chilodonella Strand, 1928 

87. Chilodonella cucullulus O.F.Muller, 1786 

Genus Phascolodon Skin, 1859 

88. Phascolodon sp. 

Family CHALMYDODONTIDAE 
Genus Chlamydodon Ehrenberg, 1835 

89. Chlamydodon triquetris Kahl, 1933 

Family DYSTERIIDAE 
Genus Dysteria Huxley, 1857. 

90. Dysteria calkensi Kahl, 1933 

Subclass SUCTORIA 
Order Exogenida 
Family PODOPHYRIDAE 
Genus Podophrya Ehrenberg, 1833 

91. Podophrya sp. 

Genus Sphaerophrya Claparede and Lachmann, 1859 

92. Sphaerophrya magna Maupas, 1883 

93. Sphaerophrya soliformis Lauterbom, 1908 

Order Endogenida 
Family ACINETIDAE 
Genus Acineta Ehrenberg, 1833 

94. Acineta tuberosa Ehrenberg, 1833 
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95. Trematosoma sp. 


96. Trichophrya. sp. 


97. Tokophrya sp. 


98. Orthodonella sp. 


Genus Trematosoma Batisse, 1973. 

Family DENDROSOMATIDAE 
Genus Trichophrya 

Family TOKOPHRYIDAE 
Genus Tokophrya Butschli, 1889. 

Class NASSOPHOREA 
Subclass NASSOPHORIA 
Order Synhymeniida 
Family ORTHODONELLIDAE 
Genus Orthodonella Bhatia, 1936 

Order Nassulida 


Family NASSULIDAE 
Genus Nassula Ehrenberg, 1833 
99. Nassula notate (O.F. Muller) Buddbr, 1911 
100. Nassula citrea Kahl, 1933 


101. Furgasonia sp. 


Family FURGASONIIDAE 
Genus Furgosonia Jankowski, 1964 

Order Peniculida 


Family FRONTONIIDAE 
Genus Frontonia Ehrenberg, 1838 

102. Frontonia marina Fabre-Dom, 1891 

Subclass HYPOTRICHIA 
Order Euplotida 
Family ASPIDISCIDAE 
Genus Aspidisca Ehrenberg, 1838 

103. Aspidisca lynceus Ehrenberg, 1833 

104. Aspidisca costata (Dujardin, 1842) Claparede and Lachmann, 1859 

105. Aspidisca aculeata (Ehrenberg, 1838) Mansfeld, 1926 
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Family EUPLOTIDAE 
Genus Euplotes Ehrenberg, 1830 

106. Euplotes charon (O.FMuller) Ehrenberg, 1830 

107. Euplotes moebusi Kahl, 1935 

Genus Euplotopsis Borror and Hill, 1995 

108. Euplotopsis affinis Dujardin, 1841 

Genus Euplotoides Borror and Hill, 1995 

109. Euplotoides aediculatus Pearson, 1943 

Genus Moneuplotes Jankowski, 1979. 

110. Moneuplotes vannus (Mueller, 1786) Jankowski, 1979 

111. Moneuplotes terricola Penard, 1922 

Genus Paraeuplotes Witchermann, 1942 

112. Paraeuplotes andhrae n.sp. 

Family URONYCHIDAE 
Genus Diophrys 

113. Diophrys appendiculata Ehrenberg, 1838 

Class OLIGOHYMENOPHOREA 
Subclass HYMENOSTOMATIA 
Order Hymenostomatida 
Family TETRAHYMENIDAE 
Genus Tetrahymena Furgason, 1940 

114. Tetrahymena pyriformis (complex) Ehrenberg, 1838 

115. Tetrahymena thermophila Nanney and McCoy, 1976 

Family TURANIELLIDAE 
Genus Colpidium Stein, 1860 

116. Colpidium campylum Stokes, 1886 

Order Scuticociliatida 
Family CRYPTOCHILIDAE 
Genus Biggeria Kahl, 1934 

117. Biggeria ganapatii. n.sp. 

Family URONEMATIDAE 
Genus Uronema Dujardin, 1841 

118. Uronema marinum Dujardin, 1841 

119. Uronema nigricans (O.F. Muller, 1786) Florentin, 1901 
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120. Uronema. filificum Kahl, 1931 

Family CYCLIDIIDAE 
Genus Cyclidium O.F. Muller, 1786 

121. Cyclidium citrullus Cohn, 1865 

Genus Cristigera Roux, 1899 

122. Cristigera phoenix Penard, 1922 

Family PLEURONEMATIDAE 
Genus Pleuronema Dujardin, 1836 

123. Pleuronema coronatum Calkins, 1905 

124. Pleuronema setigerum Kent, 1881 

Subclass PLAGIOPYLIA 
Order Plagiopylida 
Family PLAGIOPYLIDAE 
Genus Plagiopyla Stein, 1860 

125. Plagiopyla nasuta Stein, 1860 

Class COLPODEA 
Order Cyrtolophosidida 
Family WOODRUFFIIDAE 
Genus Woodruffta Kahl, 1931 

126. Woodruffta rostrata. Kahl, 1931 

Order Colpodida 
Family COLPODIDAE 
Genus Colpoda O.F. Muller, 1773 

127. Colpoda sp. 


4.2 SYSTEMATIC ACCOUNT 

The following is a brief description of the species encountered : 

Subphylum POSTCILIODESMATOPHORA Gerassimora and 
Seravin 1976 

Class KARYORELICTEA Corliss, 1974 

Order Protostomatida Small and Lynn, 1985 

Family TRACHELOCERCIDAE Kent, 1881 

Cells are bilaterally symmetrical and often elongated, with long neck; ingestive area apical 
or along a naked ‘ventral stripe’; no obvious permanent mouth; comparatively small Ma.N. 
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Key to the genera 


1. Ingestion apical. Trachelocerca 

2. Ingestion apical or along the vental stripe. Tracheloraphis 


Genus Trachelocerca Ehrenberg, 1833. 

Ingestion apical; perioral cilia longer than body cilia; cortex completely covered by kineties. 

Key to species 

1. Cells spindle shaped, highly contractile, cytostome apical, Ma.N in 8-10 fragments 

Contractile vacuole 3, posterior. T. multinucleatum 

2. Cells small, elongate, narrow, ends bluntly pointed, Ma.N in 4 closely placed fragments, 

contractile vacuole 8-10, in a row. T. minuta 

1. Trachelocerca multinucleata Dragesco, 1960 

(Fig. 6) 

Description : Cells elongate, spindle shaped, highly 
contractile with pointed ends, 240-400 x 64-80 pm in size 
when contracted; cytostome apical surrounded by a row of 
short trichocysts; Ma.N in the form of 8-12 fragments 
arranged in two rows. There are three linearly arranged 
contractile vacuoles at the posterior end; somatic ciliature 
uniform, in 8-10 oblique rows; Perioral cilia distinctly longer 
than somatic cilia. 

Habitat : Psammophilic, marine, polyhaline (28-31 PSU) 

Distribution : India : Andhra Pradesh: Visakhapatnam 
coast (present record). 

Elsewhere : Cocameau, Bay of Biscay (Faure- Fremiet, 

1948); First record from India. 

Fig. 6. Trachelocerca multinucleata 



2. Trachelocerca minuta Dragesco, 1960 
(Fig 7; Plate I Fig. 1) 

Description : Cells elongate, flat, narrow with blunt ends and appear typically spindle 
shaped when contracted; 100-200 x 20-35 pm in size; cytostome apical, trichites indistinct; 
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Ma.N. in four fragments closely placed in the center of the 
body. There are 8-10 contractile vacuoles arranged in a 
row near the right posterior margin; Perioral cilia longer 
than somatic cilia, Somatic cilia uniform, Monokineties in 
18-20 oblique rows. 

Habitat : Epiphytic, Mangrove sediments, mesohaline 
(2-10PSU) 

Distribution : India : Andhra Pradesh: Godavari-Coringa 
mangroves (present record); Waltair Coast (Rao and 
Ganapati, 1968), Orissa: Chilka lake (Das, 1995). 

Elsewhere : Concameau, Bay of Biscay and Roscoff 
(Dragesco, 1960). 

Genus Tracheloraphis Dragesco, 1958 



Description : Cells naked, ventral stripe 1/8 to 1/2 of Fig. 7. T. minuta 

the cortical diameter; Ingestion either apical or along the 

ventral stripe. Somatic cilia in 12-26 kineties; Nuclear complex includes 10-12 Ma.N. and 6- 
8 Mi.N; Perioral cilia longer than body cilia. 


3. Tracheloraphis phoenicopterus (Cohn, 1866) Dragesco, 1960 

(Fig. 8; Plate I Fig. 2) 





Fig. 8. Tracheloraphis phoenicopterus 


Description : Cells flat, elongated with pointed posterior 
and distinct globular anterior ends; ventral stripe 1/4 length 
of the body, naked; 560-720 x 60-80 pm in size; Nuclear 
complex includes 6 Ma.N. arranged in a row or moniliform; 
8-10 Mi.N; perioral cilia longer than somatic cilia; 
numerous endoplasmic vesicles seen in cytoplasm. 

Habitat : Psammophilic, marine, polyhaline (27-31PSU) 

Distribution : India : Andhra Pradesh: Bay of Bengal, 
Coast of Visakhapatnam (Rao and Ganapati, 1968). 

Elsewhere : Sylt, Helgoland, Germany (Kahl, 1933), 
Bay of Biscay (Faure-Fremiet, 1948), Sea of Japan 
(Raikov and Kovaleva, 1978), Dee estuary (Webb, 1956), 
Plymouth (Leaky and Leaky, 1963), Norfolk salt marsh 
(Barnes et al., 1976), Chichester harbour (Carey and 
Maeda, 1985), 
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Order LOXODIDA Jankowski (Small and Lynn, 1985) 

Family LOXODIDAE Biitschli, 1889 

Cells are laterally compressed, ciliated only on right side; apex bent; cytostome slit-like. 

Genus Remanella Kahl, 1933 

Oral area long, leads into a tubular cavity not lined by extensions of oral dikinetids. 

Key to the species 

1. Cells flat, 14-15 kineties on right side, 2 Ma.N and 1 Mi.N. R- rugosa 

2. Cells compressed, ventral groove extends more than 1/2 the length of the body, 2 Ma.N 

. R- margaritifera 


4. Remanella rugosa Kahl, 1935 
(Fig. 9; Plate 1 Fig. 3) 


Description : Cells flat, lancet-like, compressed; anterior 
end curved ventrally; right side convex, 260-350 x 70-100 pm 
in size, Ma.N oval, 2, 15 x 8 pm in size. Mi.N. small, 
spherical; somatic ciliation uniform; monokineties, parallel, 
14-15 kineties on right side; oral area long in a ventral 
groove, leads into a tubular cavity that extends upto 2/3 rd 
the length of the body; endoplasm filled with numerous 
vesicles. 

Habitat ; Psammophilic, Marine, polyhaline (27.5- 
31.5PSU) 

Distribution ; India : Andhra Pradesh; Bay of Bengal, 
Coast of Visakhapatnam (Rao and Ganapati, 1968). 

Elsewhere : Germany (Kahl, 1933), Roscoff (Dragesco, 
1960), Plymouth (Leaky and Leaky, 1963), South Wales 
(Wright, 1983) Chichester harbour (Carey and Maeda, 1985). 



5. Remanella margaritifera Kahl, 1933 
(Fig. 10; Plate I Fig. 4) 


Description : Cells flat, compressed, 350-480 x 50-80 pm in size; anterior end beak-like, 
posterior end narrow, pointed; oral area in a ventral groove that extends upto the middle of 
the body; Ma.N 2, spherical; Mi.N not seen. Somatic ciliation uniform, monokineties, parallel, 
18-20 kinetids on the right side; Endoplasm filled with numerous vesicles. 
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Habitat : Psammophilic, Marine, mesohaline (20-28.5PSU) 

Distribution : India : Andhra Pradesh: Bay of Bengal, Coast 
of Visakhapatnam (Rao and Ganapati, 1968). 

Elsewhere : Sylt, Helgoland (Kahl, 1933), Baltic sea (Bock, 
1952), Roscoff (Dragesco, 1960), Caspian sea (Agamaliev, 
1974), Sea of Japan (Raikov and Koveleva, 1968), Black sea 
(Petran, 1967), French coast of Atlantic (Dragesco, 1960), 
White sea (Burkovsky, 1967, Plymouth, England (Leaky and 
Leaky, 1963), North Yorkshire (Hartwig and Parker, 1977), 
Southwales (Wright, 1983), Chichester harbour (Carey and 
Maeda, 1985), Bay of Bengal, India (Rao and Ganapati, 1968). 

Order PROTOHETEROTRICHIDA Nouzarede, 1977 
Family GELEIIDAE Kahl, 1933 

Apex is tapering and bent to left, cytostome subapical near 
concave side; oral ciliature often more complex on right side. 


e 


o 

o 


Fig. 10. R. margaritifera 



Key to the genera 

1. Kinities on the left side of the mouth unorganised. Avelia 

2. Kinities on the left side of the mouth in a series of files. Geleia 


Genus Avelia Nouzarede, 1977 

Cells small, cytostome slit-like surrounded by a ring of monokineties; kineties on the left of 
the mouth unorganised. 


6. Avelia dragescoi n. sp. 

(Fig. 11) 

Description : Cells small, flat; anterior end broad with a papilla-like projection; 100-112 
(105.6 ± 2.0) x 20-25(23.1 ± 1.2) pm in size; cytostome apical, slit-like surrounded by a ring 
of monokinities; Ma.N single, oval, large 10.2 x 8.5pm in size; Mi.N small, adhaerent to 
Ma.N; numerous contractile vacuoles in the posterior half of the body; somatic ciliation 
uniform, monokinities, 8-12, parallel; endoplasm clear. 

Habitat : Psammophilic, Marine, polyhaline (29.5-31.5PSU) 

Distribution : India : Andhra Pradesh: Bay of Bengal, Coast of Visakhapatnam (present 
study) 

Type slides : Z.S.I No. 2468 
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Remarks : Nouzarede (1977) created genus Avelia to accommodate those geleid ciliates 
having a set of unorganised kinities on the left side. They are all very large, attaining a length 

of l-3mm and are highly contractile. Body is divisible 
into a long neck, beak-like hood and the mid body with 
a centrally placed nuclus. Buccal region is small and 
surrounded by peribuccal myonemes.The present species 
showed all above characters in addition to unorganised 
left oral kinities and hence assigned to genus Avelia. 4 
species of Avelia, A. arcahonense (Nouzarede 1965) 
Nouzarede 1975, A. marhinicensis, Nouzarede 1977, A. 
gigas (Dragesco, 1965) Nouzarede 1975 and A. orbis 
Lynn and Small, 2000 are reported so far from interstitial 
sands. In comparision, the present species is very small 
(105.6 x 23.1mm) and is not analogous to any one of 
them in size. The species is different in possessing a 
papillate oral hood and several contractile vacuoles in 
the posterior region hitherto undescribed in Avelia. 
Besides, the species appears unique in having a marginal 
shift in the position of the cytostome and associated 
trichites towards left. Taking cognizance of the above 
characters, the species is considered new to science, for which the name Avelia dragescoi 
n.sp. is suggested in honour of Professor J. Dragesco, the renowned ciliatologist. 

Genus Geleia Kahl, 1933 

Cells with long slit-like cytostome bordered on the right by monokineties; oral kinetosomes 
to the left of cytostome as a series of adjacent files. Anterior neck region flattened. Genus 
mostly restricted to interstitial sands 

Key to the species 

1. Cells small, cytostome near the middle region. Ma.N 2, Mi. N 1, somatic kineties 30-35, 

endoplasmic vesicles distributed. G. nigriceps 

2. Cells small, cytostome near the anterior 1/3 of the body. Ma. N 2 Mi.N single, small. 

Somatic kineties 20-26. Endoplasmic vesicles near left margin. G. fossata 

3. Cells large, cytostome subapical, close to the anterior end. Ma.N 2, Mi.N 2. Somatic 

kineties 32-36 .G. decolor 



Fig. 11. Avelia dragescoi n. sp. 


7. Geleia nigriceps Kahl, 1933 
(Fig. 12; Plate I Fig. 5) 

Description : Cells elliptical, highly contractile; 200-300 x 40-70pm in size; anterior end 
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slightly bent, posterior end oval; cytostome ventral, 
subapical, slit-like almost extending upto the middle of 
the body; right margin of the oral cavity with 20-24 
closely packed kineties. There are 2 spherical Ma.N and 
a single dot like Mi.N. in between the macronuclei. 
Somatic kineties 30-35, endoplasm filled with numerous 
small vesicles. 

Habitat : Psammophilic, marine, polyhaline (28- 
31.5PSU). 

Distribution : India : Andhra Pradesh: Bay of Bengal, 
Coast of Visakhapatnam (present study); Orissa: Chilka 
lake (Das. 1995). 

Elsewhere : Coast of California (Kirby, 1932), Sandy 
beaches of Bermuda (Hartwig, 1977), South Wales 
(Wright, 1983). 




Fig. 12. Geleia nigriceps 


8. Geleia fossata Kahl, 1933 
(Fig. 13; Plate I Fig. 6) 

Description : Cells large, flat elongated, anterior apex tapering and bent to left; 300-500 

x 35-50pm in size; Cytostome subapical, in the 
anterior 1/3 of the body, long and slit-like; Right 
oral kinetids, monokineties. Left kineties not distinct, 
MaiN 2, spherical; Mi.N single, small, dot like. 
Somatic kineties parallel, 20-26 monokinities. 
Endoplasm filled with numerous vesicles. 

Habitat : Psammophilic, marine, polyhaline (28- 
31.5PSU). 

Distribution : India : Andhra Pradesh: Bay of 
Bengal, Coast of Visakhapatnam (Rao and Ganapati, 
1968). 

Elsewhere : Sylt, Helgoland Germany (Kahl, 
1933), Roscoff (Dragesco, 1960), Chichester harbour 
(Carey and Maeda, 1975), Norfolk salt marsh 
(Barnes et al., 1976), Plymouth, England (Hartwig 
and Parker, 1977). 

Fig. 13. G. fossata 
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9. Geleia decolar Kahl, 1933 
(Fig. 14; Plate I Fig. 7) 

Description : Cells large, 375-500 x 75-100|i.m in size, 
flat with rounded ends; cytostome ventral, subapical, close 
to anterior end; Ma.N 2, oval; Mi.N 2, both in the middle of 
the body; somatic kineties 30-36, monokinities; endoplasm 
clear without any vesicles. 

Habitat : Psammophilic, marine, polyhaline (27-30.5PSU) 

Distribution : India : Andhra Pradesh: Bay of Bengal, 

Coast of Visakhapatnam (Rao and Ganapati, 1968). 

Elsewhere : Kiel, Northern Germany (Kahl, 1933), 

Alligator harbour, Florida, Gulf of Mexico (Borror, 1963), 

Baltic sea (Bock, 1952), North sea (Hartwig, 1974), Roscoff 
(Dragesco, 1960). 

Order PROTOCRUZIIDA Jankowski in Small and Lynn, 1985 

Family PROTOCRUZIIDAE Jankowski in 
Small and Lynn, 1985 

Small ciliates, mono or dikinetid field on right side and dorsum with 5-8 left oral 
polykinetids. Right paroral dikinetid has pre, para and post cytostomal segments; right of the 
oral region with barren kinetosomes. 

Genus Protocruzia da Faria, da Cunha and Pinto, 1922 
With characters of the family. 

Key to the species 

1. Cells oval, anterior end bent, beak-like, 5-7 left serial monokinetids, 20-25 monokinetids 

on right side.P. adherens 

2. Cells pyriform, peristome extends upto 2/3 length of the body, 3-5 left serial monokinetids, 

15-20 dikinetids on right side.p. piggerina 

10. Protocruzia adherans Mansfield, 1923 
(Fig. 15) 

Description : Cells oval or elongate, 55-65 x 30-40|im in size, anterior end bent, beak¬ 
like, posterior end globose, peristome starts at the anterior apex extends upto the middle of 
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the body and leads into a small infundibulum; 
cytostome small, slit-like, Ma.N spherical, 5-8 pm 
in diameter; Mi.N small, spherical and adherent to 
Ma.N; somatic ciliation uniform, 20-25 
monokineties; on right side 5-7 serial polykineties; 

Contractile vacuole single, subterminal; cytoplasm 
filled with small vesicles at the posterior region. 

Habitat : Planktonic, brackish, mesohaline (11- 
18PSU) 

Distribution : India : Andhra Pradesh: Bay of 
Bengal, Visakhapatnam harbour (present record). 

Elsewhere : North Sea (Mansfeld, 1923), Black 
Sea (Kahl, 1935); First record from Indian sea 
coast. 

11. Protocruzia piggerina Cohn, 1866 
(Fig. 16) 

Description : Cells small, pyriform, anterior end pointed and curved, posterior end globosed, 
30-60 x 20-30pm in size; peristome less than half the length of the body, cytostome 

conspicuous, 15-20 monokineties on the right 
side of dorsum, 3-5 polykineties on the left 
side; Ma.N oval, 3.2 x 8.0pm in size; Mi.N 
single, spherical, close to Ma.N. There is a 
single subterminal contractile vacuole. 

Habitat : epiphytic, marine, polyhaline 
(28-32PSU) 

Distribution : India : Andhra Pradesh: Bay 
of Bengal, Visakhapatnam coast 
(RadhaKrishna, 1984) 

Elsewhere : Rio de Generio, Brazil (da 
Faria et. al, 1922), Sylt, Helgoland, Germany 
(Kahl, 1935), Plymouth (Leakey and Leakey, 
1963), Marsielle (Vacelet, 1961). 




Fig. 15. Protocruzia adherans 


Fig. 16. P piggerina 
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Class SPIROTRICHIA Biitschli, 1889 
Subclass HETEROTRICHIA Stein, 1859 
Order HETEROTRICHIDA Stein, 1859 
Family BLEPHARISMIDAE Jankowski in Small and Lynn, 1985 

Cells pyriform or ellipsoid in shape, laterally compressed; narrow anteriorly; peristome on 
left margin; oral dikinetids precytostomal. 

Key to the genera 

1. Cells nonpigmented, right oral cilia as short linear dikinitids next to oral cavity. 

... Anigsteinia 

2. Cells pigmented, right oral cilia in three short kinetosomal files. Blepkarisma 

3. Right oral cilia as dikinitids, with short bacciliform endosymbionts.. Parablapherisma 

Genus Anigsteinia Isquith, 1968 

Cells non pigmented; right oral cilia as short linear dikinetids next to oral cavity. 

12. Anigsteinia salinarum Isquith, 1968 
(Fig. 17; Plate I Fig. 8) 

Description : Cells lanceolate, laterally compressed 170-200 x 50-65.5pm in size; posterior 
region transparent, anterior half deeply coloured, brownish; Adoral zone membranellae (AZM) 

extends upto middle of the body along the ventral edge; 
peristomal cavity with undulating membrane on right side; 
somatic kineties 20-26; several small macro nuclei scattered 
in the anterior region; contractile vacuole not seen. 

Habitat : Psammophilic, Epiphytic, Euryhaline (6.5- 
28.2PSU), a known polysaprobic indicator species. 

Distribution : India ; Andhra Pradesh: Bay of Bengal, 
Visakhapatnam harbour coast (present record); Orissa : 
Chilka lagoon (present record). 

Elsewhere : Luxhaven, Kiel, Germany (Kahl, 1935), 
Dee estuary (Webb, 1956), Periphyton in Caspian sea 
(Agamaliev, 1972), Salt marshes of Lousiana, U.S.A. 
(Elliot and Bamforth, 1975), Norfolk salt marsh (Barnes 
et al y 1976), North Yorkshire (Hartwig and Parker, 1977), 
Tees estuary (Parker, 1981); First record from India. 



Fig. 17. Anigsteinia salinarum 
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Genus Blepharisma Perty, 1849 

Cells pigmented, right oral cilia long, complex; parorals as three short kinetosomal files. 


13. Blepherisma clarissimum Anigstein, 1912 
(Fig. 18; Plate I Fig. 9) 


Description : Cells ellipsoid or lancet-shaped, laterally 
compressed, 150-200 x 50-70pm in size; peristome on 
left margin, twisted at the posterior end; right oral cilia in 
groups; somatic ciliation uniform, dense monokineties; 
Ma.N divided in to 6-8 parts; contractile vacuole large, 
single and terminal; endoplasm pigmented and reddish in 
colour. 

Habitat : Epiphytic or psammophilic, brackish, 
oligohaline (18-22PSU) 

Distribution : India : Andhra Pradesh: Bay of Bengal, 
Visakhapatnam harbour coast (present record). 

Elsewhere : Luxhaven, Kiel, Germany (Kahl, 1932), 
Mediterranean and Atlantic coast of France and America 
(Faure-Fremiet, 1950, 1951; Dragesco, 1960), Gulf of 
Naples (Nobili, 1957), Black Sea (Petran, 1967), 
periphyton in Caspian Sea (Agamaliev 1972), North Sea 
(Hatwig, 1973), North Yorkshire (Hartwig and Parker, 
1977), Tees estuary (Parker 1981). This is the first report 
from India. 



Fig. 18. Blepharisma clarissmum 


Genus Parablepharisma Kahl, 1932 

Right oral cilia are as dikinetids; often with short bacciliform endosymbionts. 

14. Parablepharisma indica n. sp. 

(Fig. 19; Plate I Fig. 10) 

Description : Cells flat more or less sigmoid in shape, contractile, anterior end narrow, 
slightly pointed; posterior end blunt; 110-160 x 40-50 pm in size; peristome extends upto 1/ 
3-1/2 the length of the body; right oral cilia dikinetids with numerous adherent bacteria; 
Ma.N large, spherical and 22.5-36.4 pm in diameter; Mi.N small; 4-5 deep striations seen on 
the surface of the cell; contractile vacuole large spherical and terminal. 

Habitat : Epiphytic, Marine, polyhaline (27.2-30PSU) 
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Distribution : India : Andhra Pradesh : Bay of Bengal, 
Visakhapatnam coast (present record). 

Type slides : Z.S.I No. 2472 

Remarks : Parablepherisma Kahl is a rare, poorly 
described genus and there are only three comparable 
species namely, P. pellitum (120-180pm in size.), P. 
chlamydophorum (150-200 pm) and P. collare (120- 
200pm), all of which are different in other morphological 
criteria such as the length of undulating membrane, 
peristome and macronucleus. The present species appears 
distinct with a characteristic sigmoid body, large spherical 
Ma.N and 4-5 deep striations on the cell surface. In 
view of its morphological distinctness, the species is 
considered new to science for which the name 
Parablepharisma indica n. sp. is suggested. 



Fig. 19. Parablepharisma indica n. sp. 


Family CLIMACOSTOMIDAE Repak, 1972 

Cells large, often truncated, left oral polykineties delimit peristomal field; paroral ciliature 
inconspicuous. 


Genus Fabrea Henneguy, 1890 

Cells pyriform, anterior end pointed; peristome extends down from anterior end to 2/5 or 
more of body length, its posterior portion closely wound. Ma.N sausage shaped or in four 
parts. 

Key to species 

Cells pyriform, peristomial field extends upto middle of the body. Infundibulum distinct, 

Ma.N sausage shaped. A distinct black spot at the base of the peristomial field seen. 

...F. salina 

Cells small, pyriform, anterior end pointed, posterior truncate, peristomial field extends 

nearly upto posterior region, Ma.N elongated.F. corlissi n. sp. 

15. Fabrea salina Hennuguy, 1890 
(Fig. 20; Plate I Fig. 11) 

Description : Cells pyriform, with pointed anterior and round posterior ends; 165-180 x 
40-80)im in size; peristomeal field prominent, left oral polykineties delimit the peristome 
which extends upto middle of the body and characteristically curved; infundibulum distinct; 
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Ma.N sausage shaped; Mi.N spherical; There is a 
distinct blackspot at the base of the peristomial 
membranelle; somatic ciliation uniform 30-35 dikineties; 
left oral ciliation polykineties. 

Habitat : Planktonic, marine, polyhaline (28.5- 
31.5PSU) 

Distribution : India : Andhra Pradesh : Bay of 
Bengal, Visakhapatnam coast (present record). 

Elsewhere : Shores of Montery Bay, Berkeley and 
San Francisco Bay (Kirby, 1934). 

16. Fabrea corlissi n. sp. 

(Fig. 21; Plate I Fig. 12) 

Description : Cells small, pyriform, anterior end pointed, posterior end globose, truncated, 
65-75 x 35-45pm in size; peristome long extends upto the posterior end and characteristically 
curved; paiural ciliature inconspicuous; Ma.N cylindrical or elongated; 10-15 x 3.6-6.4pm in 
size; Mi.N not seen; Somatic ciliation uniform; 30-40 dikineties. 

Habitat : Planktonic, marine, polyhaline (29-31.5PSU) 

Distribution : India : Andhra Pradesh: Visakhapatnam harbour and coast (present record) 

Remarks : Although genus Fabrea Henneguy 
is long known as an inhabitant of marine 
ecosystem, there have been no additional 
descriptions under this genus. The only known 
species F. salina is relatively large (165-180 x 
40-80pm) in size with a characteristically curved 
peristome. In comparison, the species under 
consideration is much smaller (65-75 x 35- 
45pm) with a long peristome that extends almost 
upto the posterior end. In view of the above 
differences in morphology, the present species 
is considered new to science for which the name, 
F. corlissi n.sp. is suggested in honour of 
Professor. John. O. Corliss, the renouned 
ciliatologist. 


Type slides : Z.S.I No. 2466 




Fig. 20. Fabrea salina 


Fig. 21. F.corlissi n. sp. 
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Family CONDYLOSTOMIDAE Kahl in Doflein and Reichnow, 1929 

Cells large, contractile, right oral cilia prominent, oral polykinetids delimit unciliated 
peristomial field. 

Genus Condylostoma Bory de St. Vincent, 1824 

Anterior end truncated, posterior end bluntly pointed, peristome wide. Peristomal field 
non ciliated. 


Key to species 

1. Peristome wide, ‘U’ shaped, directed anteriorly, posterior half of the body oval/rounded. 

Ma.N beaded, arranged in crescent shape contractile vacuole, small, terminal. 

.C. patens 

2. Peristome relatively narrow, ‘V’ shaped, posterior end pointed, Ma.N a string of 10-12 

linear beads, contractile vacuole small subterminal, collecting canal narrow, extends to 
middle of the body. C. arenarium 

3. Anterior end broad, posterior end narrow, peristome wide, bowl shaped with conspicuous 
non ciliated field. Ma.N beaded. Contractile vacuole large, terminal ...C. minuta n. sp. 


17. Condylostoma patens (O.F. Muller, 1786) Dujardin, 1841 

(Fig. 22; Plate II Fig.l) 


E 

o 



Fig. 22. Condylostoma patens 


Description : Cells elongated, 200-600 x 100- 150pm in 
size; posterior end rounded, peristome “U” shaped with 
conspicuous spines; undulating membrane well formed; 
Ma.N beaded, 15-20 arranged in crescent shape; contractile 
vacuole small, terminal, collecting canal relatively short; 
somatic ciliation uniform, 18-26 oblique monokineties. 

Habitat : Psammophilic, periphyton, brackish, 
mesohaline (18-21PSU) 

Locality : Visakhapatnam harbour. 

Distribution : India : Andhra Pradesh: Bay of Bengal, 
Visakhapatnam harbour (Ganapati and Rao, 1958; Rao and 
Ganapati, 1968, Ratna Bharathi, 1998): Orissa: Chilka lake 
(Das 1995). 

Elsewhere Woodshole, U.S.A. (Calkins, 1901), 
Cancameau Bay, France (Faure-Fremiet, 1948), Dee estuary 
(Webb, 1956), Plymouth, U.K. (Leakey and Leakey, 1963), 
Roscoff (Dragesco, 1964), Bay of Bengal, India 
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18. Condylostoma arenarium Spiegel, 1926 
(Fig. 23; Plate II Fig.2) 

Description : Cells spindle shaped. Anterior end round, posterior end sharply pointed, 
200-500 x 70-80|Lim in size. Peristome relatively small, narrow, “V” shaped, equipped with 
peristomial spines and undulating membrane. Ma.N a string 
of 10-12 beads, arranged linearly; contractile vacuole single, 
terminal. Collecting canal narrow, extends upto the middle of 
the body; somatic ciliation uniform, 26-32 monokineties. 

Habitat : Psammophilic, marine, polyhaline (27-32PSU) 

Distribution : India : Andhra Pradesh : Bay of Bengal, 

Visakhapatnam coast (Rao and Ganapati, 1968). 

Elsewhere : Helgoland, Germany (Speigal, 1926), Kiel 
Bay and Oresund (Bock, 1952), Hidden Sea Island (Munch, 

1955), Atlantic and Meditterenean coasts of France (Dragesco, 

1953, 1960), Boreal seas of USSR (Raikov, 1960, Burkovsky, 

1970), Sea of Japan, (Raikov, 1963), Alligator Harbour, 

Florida (Borror, 1963), Gulf of Mexico (Borror, 1962), 

Caspian sea (Agamaliev, 1970), Coast of Brazil (Katter,1970), 
salt marshes of Lousiana, U.S.A. (Elliot and Bamforth, 1975), 

North Yorkshire (Hartwig and Parker, 1977), South Wales 
(Wright, 1982), Mugu lagoon, California (Smith, 1982) 

19. Condylostoma minuta n. sp. 

(Fig. 24; Plate II Fig. 3) 

Description : Cells more or less triangular; anterior end 
broad, spatula-like and truncated; posterior end narrow, 
sometimes drawn out into a pointed spine-like structure; 
60-80 (75.4 ± 3.6 x 30-50 ( 34.8 ± 4.0) pm in size; peristome 
wide and characteristically bowl shaped; AZM and 
undulating membrane conspicuous; peristomial field non 
ciliated; Ma.N moniliform, with 8-10 linearly arranged 
beads; contractile vacuole single, large, terminal; collecting 
canal not seen; somatic ciliation uniform, 8-12 monokineties. 

Habitat : Planktonic, marine, polyhaline (27.5-29PSU) 

Distribution : India : Andhra Pradesh: Bay of Bengal, 
Visakhapatnam harbour (present record). 

Type slides Z.S.I No.2462 




Fig. 23. C. arenarium 
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Remarks : Species of the genus Condylostoma are generally large in size (> 100 pm), 
ovoid or elongate or ellipsoid in shape with a broad ‘V’ shaped peristome. AZM is large with 
an undulating membrane on the opposite side of the buccal cavity. Ma.N is moniliform. The 
genus is well represented in the interstitial biotope and several species have been described. 
The other two records from Indian waters are Condylostoma patens (Ganapati and Rao, 
1958) and Condylostoma arenarium (Rao and Ganapati, 1968). Both species are much larger 
in size (> 200pm) with a V-shaped peristome. In comparision, the present species is very 
small (mean 71.5 x 34.8pm) and has a distinct triangular or spatula shaped body and a 
characteristically ‘bowl’ shaped peristome. The species is different in having a conspicuous 
AZM and undulating membrane and non-ciliated peristomial field. In view of the above 
differences in structure and shape, the species is considerd new to science for which the name 
Condylostoma minuta n.sp is suggested 

Family SPIROSTOMATIDAE Stein, 1867 

Cells long, large, highly contractile; oral cavity not deep; infundibulum absent; oral 
polykinetids many, form a long inconspicuous zone. 

Key to the genera 


1. Kinities straight when body contracts. Gruberia 

2. Kineties spiral round the body when contracted. Spirostomum 


Genus Gruberia, Kahl, 1933 


Anterior end pointed, somatic kineties straight when contracted, right oral polykinetids in 


serial order at the anterior end. 

20. Gruberia calkensi Beltran, 1933 
(Fig. 25) 

Description : Cells elongate, anterior end narrow, posterior 
end pointed; 100-150 x 20-40 pm in size. Peristome extends 
upto 1/2 the length of the body. AZM inconspicuous; right 
oral polykineties serial; Ma.N beaded, arranged linearly. 5-8 
Mi.N found scattered. There are 5-10 contractile vacuoles in 
a row near the left posterior margin. 

Habitat : Psammophilic; Epiphytic, euryhaline, brackish 
(2.5-15PSU). 

Distribution : India : Andhra Pradesh: Bay of Bengal, 
Visakhapatnam harbour (Ganapati and Rao, 1958; Rao and 
Ganapati, 1968; Ratna Bharathi, 1998); Orissa; Chilka Lake 
(Das, 1995) 
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Elsewhere : Woodshole, U.S.A. (Beltran, 1933). 

Genus Spirostomum Ehrenberg, 1837 

Cells blunt posteriorly. Somatic kineties incomplete and inserted in right oral region 
kineties spiral and coil round the body when contracted. 

Key to the species 

1. Cells elongated, peristome extending upto 1/2 the length of the body, Ma.N oval or 

elongated, contractile vacuole single, collecting canal long. S. teres 

2. Cells elongated, broad anteriorly, peristome small extends upto 1/3 of the length of the 

body. Ma.N long moniliform. S. minus 

21. Spirostomum teres Claparede and Lachmann, 1859 

(Fig. 26) 

Description : Cells elongate, highly contractile, compressed 
dorsoventrally, posterior end truncated. Anterior end bluntly 
pointed and bent towards left; 250-320 x 30-45 pm in size; 

Peristome extending upto the middle of the body. Ma.N oval or 
elongated 15 x 22pm located in the central part; Mi.N small, 
spherical, contractile vacuole large, terminal at the posterior 
end; Collecting canal long, extends upto 2/3 rd the length of the 
body; somatic ciliation uniform; 9-10 monokini ties; Caudal cilia 
long and distinct probably thigmotactic. 

Habitat : Epiphytic, oligohaline (3-6.5PSU) 

Distribution : India : Andhra Pradesh : Bay of Bengal, 

Visakhapatnam harbour (present record). Orissa : Chilka Lake 
(Das, 1995) 

Elsewhere : Dee estuary, U.K. (Webb, 1956); Oresund, 

Denmark and Asko, in Baltic Sea (Fenchel, 1969) 

22. Spirostomum minus Roux, 1901 
(Fig. 27) 

Description : Cells elongated, posterior end broad and flat, 400-900 x 50-80 pm in size; 
peristome small, extends upto the 1/3 rd the length of the body, with short inconspicuous 
membranelle; Ma.N beaded or moniliform, linear; contractile vacuole single, large, terminal; 
Collecting canal extends upto the middle of the body; somatic ciliation uniform; 12-14 
monokineties; thigmotactic caudal cilia absent. Cells often pigmented. 



Fig. 26. Spirostomum teres 










38 


Rec. zool. Surv. India, Occ. Paper No. 282 


Habitat : Epiphytic, brackish, mesohaline (22-28PSU). 

Distribution : India: Andhra Pradesh: Bay of Bengal, 
Visakhapatnam coast (present record). 

Elsewhere :Although Kahl (1935) reported the species 
from seawater, the species is found to be widely distributed 
in lakes and rivers in China (Shenn et al., 1995). This is the 
first record form marine environment in India. 

Order ARMOPHORIDA Jankowski, 1964 
Family CAENOMORPHIDAE Poche, 1913 

Cells small, round or conical twisted to left, somatic 
cilia as small zones of kineties or cirrus-like tufts. 

Genus Caenomorpha Perty, 1852 



Cells are more or less conical with spines at the posterior Fig * ^ 7 ’ ^ minus 

end; perizonal kineties as series of transverse rows; 2-8 body kineties; a dense caudal field 
present around caudal prolongation. 


Key to species 

1. Cells bell shaped; caudal and secondary prolongations long and equal. Ma.N sausage 

shaped.C. capucina 

2. Cells hemispherical, caudal prolongation long, secondary prolongation short, Ma.N broadly 

oval, Mi.N small.C. levanderi 

23. Caenomorpha capucina Kahl, 1933 

(Fig. 28) 

Description : Cells bell shaped; anterior end 
hemispherical or globose, posterior region broad; 
60-75 x 35-45.6p.rn in size; perizonal kineties as 3 
transverse rows; caudal and secondary prolongations 
long and equal. Somatic kineties 8, Ma.N sausage 
shaped, Mi.N small, dot-like. 

Habitat : epiphytic, oligohaline (< 4PSU). 

Distribution : India: Orissa: Chilka Lake (Das, 
1995) 

Fig. 28. Caenomorpha capucina Elsewhere :Sylt and Kiel, Germany (Kahl, 1933). 
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24. Caenomorpha levanderi Kahl, 1927 
(Fig. 29) 

Description : Body hemispherical, anterior end narrow, 80-95 x 37.5-42.6|im in size; 
cytostome at the base of posterior spine; caudal prolongation long 15-20(im, secondary 
prolongations short and inconspicuous, perizonal 
kineties in two rows; somatic kineties 6; Ma.N single, 
broadly oval; Mi.N small, spherical. 

Habitat : epiphytic, oligohaline (< 5PSU) 

Distribution : India : Orissa : Chilka Lake (Das, 

1995) 

Elsewhere :Kiel, Germany (Kahl, 1934), Marsielle 
harbour, France; sulphide layers of fine sands at 
Helsingor, Denmark (Fenchel, 1969), Salt marshes 
of Lousiana, U.S.A. (Elliot and Bamforth, 1975). 

Family METOPIDAE Kahl, 1927 

Anterior end of the body twisted towards left, 
caudal cilia conspicuous, somatic ciliature uniform. 



Fig. 29. C. lavenderi 


Genus Metopus Kahl, 1927 


Body elongate, ovoid; anterior left kineties curved. Right paroral kineties formed of 
several kineties. Distinct frontal lobe overhangs the oral area. 


Key to species 


1. Body sigmoid, frontal lobe overhangs oral area, contractile vacuole small at the posterior 

end. M. halophilus 

2. Body oblong or ‘S’ shaped, curved, frontal lobe distinct, right paroral kinetids formed of 

several kineties. M. vestitutus 


25. Metopus halophilus (Kahl, 1925 in Corliss, 1960) 

(Fig 30) 

Description : Body sigmoid with anterior part projecting forwards in lateral view, 50 -100 
x 25-30pm in size; peristome diagonal surrounded by perizonal cilia; frontal lobe small on 
the right side of cytostome; peristome short, never reaches the middle of the body. Adoral 
zone membrane well formed; Ma.N oval or elongated, generally in the anterior half; Mi.N 
spherical near the peristome; contractile vacuole large, distinct, and terminal; there is a 
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distinct group of four caudal cilia at the posterior 
end probably thigmotactic. Ectobiotic bacteria cover 
the body. 

Habitat : Psammophilic, abundant in organically 
enriched sediments brackishwater, mesohaline (20- 
26 PSU) 

Distribution : India : Andhra Pradesh : Bay of 
Bengal, Visakhapatnam harbour (present record). 

Elsewhere : Hellsingor, Denmark (Fenchel, 1970) 

26. Metopus vestitutus Kahl, 1932 
(Fig. 31) 

Description : Cells flat oblong or’s’ shaped with 
a distinct long spine-like extension at the posterior 
end; frontal lobe distinct, 60-80 pm in length. Right 
paroral kineties form several kinetids; somatic 

ciliation uniform, 20-25, dikinetids; Ma.N single, oval; Mi.N 
small lor 2, central in position; contractile vacuole single, oval, 
subterminal; ectobiotic bacteria cover the surface of the body. 

Habitat : Psammophilic, often associated with decaying 
organic matter, brackishwater or mesohaline (5.6-10 PSU) 

Distribution : India : Andhra Pradesh : Bay of Bengal, 
Visakhapatnam harbour (Rao and Ganapati, 1968, present 
record); Orissa : Chilka Lake (Das, 1995) 

Elsewhere ; Kiel Germany (Kahl, 1932), Hellsingor, 
Denmark (Fenchel, 1970), Salt marshes of Lousiana, U.S.A. 
(Elliot and Bamforth, 1975), Baltic Sea (Boikova, 1964b). 

Order PHACODINIDA Small and Lynn, 1985 
Family PHACODINIDAE Corliss, 1979 

Cells are ovoid, laterally compressed; somatic kineties, 
poly kinetids, linear or in loose groups. 

Genus Phacodinium Prowazek, 1900 

Cells are oval, cilia in cirrus-like fused groups; peristome long on left margin, cytostome 
posterior. Ma.N horse-shoe shaped, 5-9 Mi.N. 



Fig. 31. M. vestitutus 



Fig. 30. Metopus halophilus 
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27. Phacodinium metchlncoffi var. indica (Present study) 

(Fig. 32; Plate II Fig. 4) 

Description : Cells oval, dorso-ventrally flattened, 40-50 x 20-35pm in size; anterior end 
pointed, posterior end rounded; peristome long; AZM well developed on the left margin, 
extending upto the posterior end. Cytostome posterior, Ma.N horse-shoe shaped, Mi.N. 5-6 
in numbers; contractile vacuole single, large and terminal; there are 5 marked striations on 
the surface. 

Habitat: Epiphytic or planktonic, brackish, 
mesohaline (15-24PSU) 

Distribution : India : Andhra Pradesh : Bay 
of Bengal, Visakhapatnam harbour (present 
record); 

Elsewhere : From mosses in Spain 

Remarks : Morphologically, this species very 
closely resembles P. metchincoffi , a freshwater 
form described from mosses in Spain, but is 
considerably small in size (40-50 x 20- 35pm) 
than P. metchincoffi (135-148pm). Locally, this 
species is often found associated with 
Cheatomorpha under mesohaline conditions. 

Since the difference is only with regard to size 
and the habitat, the species is considered a 
variety of P. metchincoffi and is referred to as P. metchincoffi var indica. 

Order ODONTOSTOMATIDA S away a, 1940 
Family EPLAXELLIDAE Corliss, 1960 

Cells box shaped; some times with short posterior spines; body cilia in small groups of 
kinetids at front and rear. Those at the anterior end parallel. 

Genus Eplaxella Corliss, 1960 

Caudal spines reduced or absent. 

28. Eplaxella striata Kahl, 1932 in Corliss, 1960 

(Fig. 33) 

Description : Cells bean shaped, compressed; 40-55 x 35-45pm in size; lefr side flat and 
right side convex with a depression at the anterior end. Perizonal ciliary strip consists of 7 
rows of long cilia in the anterior region and 4 short rows of cilia in the posterior region; 
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buccal apparatus with 8 adoral membranelle; Ma.N 
massive, single, oval; Mi.N small and dot-like; contractile 
vacuole large, spherical, behind the buccal apparatus. Body 
filled with refractile granules. 

Habitat : Planktonic, under eutrophic conditions; often 
seen near sewage outlet and waters rich in hydrogen 
sulphide. 

Distribution : India : Andhra Pradesh : Bay of Bengal, 
Visakhapatnam harbour (present record). 

Elsewhere : Widely distributed in Europe and America 
(Bick, 1972), associated with putrifying organic sludge. 

Subclass CHOREOTRICHIA Small and Lynn, 1985 
Order CHOREOTRICHIDA Small and Lynn, 1985 
Sub-order TINTINNINA Kofoid and Campbell, 1929 



Fig. 33. Epalxella straita 


Family Codonellidae Kent, 1867 


With agglomerate of mineral particles on flask or bowl shaped lorica, collor not clear, if 
present may or may nor have nuchal constriction. 

Genus Tintinnopsis Stein, 1867 


Lorica thin covered with agglomerate of mineral particles, aperture broad; aboral end 
closed. 



29. Tintinnopsis lohmanni Laackmann 
(Fig 34; Plate II Fig. 6) 

Description : Lorica variable, generally ovoid or bowl 
shaped, 60-80 x 30-40fim in size; an indistinct rim-like 
collar present. Cells heavily agglomerated; oral diameter 
relatively small. Aboral end pointed and closed. 

Habitat ; Planktonic, marine, euryhaline (12.16-32 
PSU). A bloom forming species occurred in prodigous 
numbers (7,633 x 10 2 nos. I' 1 ) when salinity decreased 
suddenly and temperature relatively high (32.8°C). 

Distribution : India : Andhra Pradesh : Bay of Bengal 
Visakhapatnam harbour and coast (present record); Orissa 
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: Chilka Lake, (Das and Nair, 1987); Tamil Nadu : Vellar estuary (Krishnamurthy et al., 
1979 ); Kerala : Port of Cochin, Arabian Sea (Hada, 1974). 

Elsewhere : Baltic Sea (Baikova, 1964b), North sea (Hartwig, 1974) Barent sea (Rai Kov, 

1960 ) 


30. Tintinnopsis beroidea Stein, 1867 
(Fig 35; Plate II Fig.5) 

Description : Lorica small, bullet shaped, broad anteriorly, and broadly pointed aborally; 
65-85 x 30-40|im in size; wall of the lorica thin and covered with foreign particles. Oral 
diameter is large. 

Habitat ; Planktonic, brackish, mesohaline (15-25 

PSU) 

Distribution : India : Andhra Pradesh : Godavari- 
Coringa mangroves (present record); Tamil Nadu : 

Vellar estuary (Krishnamurthy, 1979). 

Elsewhere : Gulf of Naples, Mediterranean (Daday, 

1887, Jorgensen, 1924), Matsu Bay (Hada, 1932), 

Atlantic ocean (Marshal, 1969), south west Netherlands 
(Baker and Phaff, 1976), Long Island Sound (Capriulo 
and Carpenter, 1983), Bay of Fundy (Middlebrook et 
al. t 1987), Bedford Basin (Paranjape, 1987), Adriatic 
Sea I (Krisinic, 1987), Narragansett Bay, Rhode Island, 

(Verity, 1987), Labanese coast of Mediterrnean 
(Abound-Adisaab, 1989). 

Family PTYCHOCYCLIDIDAE Kofoid and Campbell, 1929 

Cells located on a blunt or pointed pedicel. Lorica conical or chalice shaped with or 
without annular bulges; collar present. 

Genus Favella Jorgensen, 1924 

Lorica with slight sub-oral constriction; wall with primary and secondary alveoli (Jorgenson, 
1974 ) Laval-Pinto, 1981 

31. Favella ehrenbergi (Jorgensen 1974) Laval-Pinto, 1981 
(Figs 36a & b; Plate II Fig. 7) 

Description : Lorica is large, hyaline with a short aboral pedicel; 180-190 x 30-40|um in 
size. There is a small constriction just below the anterior rim. 
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Fig. 35. T. beroidea 
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Figs. 36a & 36b. Favella ehrenbergi 


Habitat : Planktonic, marine, polyhaline (28.5-32PSU) 

Distribution : India: Andhra Pradesh: Bay of Bengal, Visakhapatnam coast (present record). 

Elsewhere .: Mediterranean (Jorgensen, 1924, Rassoulzadegan et al. 1989, Abboud-Adisaab, 
1989), New York Blight (Gold and Morales, 1975), Akkeshi Bay (Takaguchi, 1976), west 
coast of Sweden (Hedin, 1975), Long Island Sound (Capriulo and Carpenter, 1983), Adriatic 
Sea, (Krisnic, 1987), Narragansett Bay, Rhode Island (Verity, 1987), Limtjord, Denmark, 
(Andersen and Sorensen, 1986). 


Family TITINNIDIIDAE Kofoid and Campbell, 1929 
Lorica is soft, tubular with agglomerate; Collar absent. 

Genus Tintinnidium Kent, 1881 
With Characters of the family 

32. Tintinnidium fluviatile Stein, 1863 
(Fig. 37; Plate II Fig. 8) 

Description : Lorica tubular with a broad oral aperture at its distal end; 60-80 x 20-40pm 
in size; lorica matrix soft, sticky, thin with fine sediment like agglomerate. Cell is often 
preserved in lorica. 

Habitat : Planktonic, brackish, oligohaline (<6PSU). A common inhabitant of freshwater 
bodies, also found in brackish water 
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Distribution : India : Andhra Pradesh : Godavari-Coringa 
mangroves (present record); Orissa: Chilka Lake (Das, 1995) 

Elsewhere : New York Bight (Gold and Morales, 1975), 
Long Island Sound (Capriulo and Carpenter, 1983) 
Damarisscotta river estuary, Maine (Sanders, 1987), 
Narrangsett Bay, Rhode Island (Verity, 1987) 

Suborder STROMBIDINOPSINA Small and Lynn, 1985 
Family STROMBIDINOPSIDAE Small and Lynn, 1985 

Free swimming aloricate; many somatic kineties typically 
extending the entire length of the body; Ma.N 2, identical, 
spherical or ovoid. 

Genus Strombidinopsis Kent, 1881 

With the characters of the family 


g 

a 

© 



Fig. 37. Tintinnidium fluviatile 


Key to species 

1. Cells elongate, conical, posterior end pointed, AZM closed, Ma.N 2, spherical, Mi.N 

indistinct. S. accuminatum 

2. Cells oval or pyriform with blunt posterior end. External and internal polykinetid zone 

more or less similar. Ma.N oval. S. chesseri 



Fig. 38. Strombidinopsis acuminatum 


33. Strombidinopsis accuminatum Faure-Fremiet, 1924 

(Fig. 38) 

Description : Cells elongate and conical tapering to a 
spine-like point posteriorly; 70-125 x 28.6-52.5pm in size; 
external polykinetid zone (EPK) surrounding the anterior 
end, consists of 13-17 polykineties; oral cavity accentric 
with three independent inner polykinetids. Somatic kineties 
15-16, parallel. Ma.N 2, oval closely placed; 3-5 x 6- 
10pm in size. 

Habitat p lanktonic, brackishwater, mesohaline (15- 
25 PSU) 

Distribution : India : Andhra Pradesh : Visakhapatnam 
harbour (Ratna Bharathi, 1998) Godavari-Coringa 
mangroves (present record). 
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Elsewhere :Kingston harbour, Jamaica (Lynn et al., 1991), Gulf of Mexico (Lynn et al ., 
1991) 


34. Strombidinopsis cheshiri Snyder and Ohman, 1991 
(Fig. 39; Plate III Fig. 1) 

Description : Cells oval, round or pyriform with tapering posterior end; 35-65 x 25-45|lm 
in size; external and internal polykinetid zones more or less similar and in close juxta position 

not completely separate; There are about 15-20 
polykinetids in EPZ; Cilia of the external polykinetids 
long and equal; Somatic kineties parallel, 12-15 in 
number extending from anterior to posterior end; oral 
cavity deep and eccentric, Ma.N 2, oval, 8 x 5|im in 
size, central in position. 

Habitat : Planktonic, marine, polyhaline (28- 
30.5PSU) 

Distribution ; India : Andhra Pradesh : 

Visakhapatnam harbour (Ratna Bharathi, 1998) 

Godavari-Coringa mangroves (present record). 

Elsewhere : Coastal regions of southern California 
(Snyder and Ohman, 1991). Northern regions of British 
Columbia (Montagnes and Taylor, 1991) 

Suborder STROBILIDINA Small and Lynn, 1985 
Family STROBILIDIDAE Kahl in Doflein and Reichnow, 1929 

Lorica absent; one to several body kineties shorter than body; somatic cilia relatively 
short, somatic kineties composed of monokinetids with a flap covering part of cilia directing 
to the right and a closed circle of EPK. 

Genus Strobilidium Schewiakoff, 1893 

Small to medium sized species (120-170|im); almost cylindrical in form; posterior end 
generally narrow; peristome eccentrically placed in the apical area (Maeda, 1986). 

35. Strobilidium minimum Gruber, 1884 
(Fig.40; Plate m Fig. 2) 

Description : Cells ovoid or variable in shape; posterior end rounded. Anterior end truncated. 
50-75x30-40|im in size There is a cytoplasmic flap with a close circle of external polykineties 



Fig. 39. St. cheshiri 
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overlying the somatic kineties; somatic cilia short; 

Ma.N 2, spherical; contractile vacuole large, one in 
the posterior half. 

Habitat : Planktonic, marine (25-29.5PSU) 
especially under eutrophic conditions 

Distribution : India : Andhra Pradesh : 

Visakhapatnam harbour (Ratna Bharathi, 1998) 

Elsewhere : Kiel and Sylt, Germany (Kahl, 1932) 

Genus Rimostrombidium Jankowski, 1978 

36 . Rimostrombidium conicum Kahl, 1932 
(Fig. 41; Plate III Fig.3) 

Description : Cells conical, posterior end bluntly 

pointed, 40-60 x 30-50pm in size. 30-36 polykinetids 
in the external polykinetid zone which is located in 
an eccentric pit leading to cytostome. Somatic kineties 
incomplete and do not extend to posterior end. Ma.N 
horse shoe shaped. Just below the external 
polykinetids zone. 

Habitat : Planktonic, marine, polyhaline (28.5- 
32PSU) 

Distribution : India : Andhra Pradesh : 
Visakhapatnam harbour (Ratna Bharathi, 1998) and 
coast (present record) 

Elsewhere : Sylt, Germany (Kahl, 1933) 

Family LOHAMANNIELLIDAE Montagnes and Lynn, 1991 
Somatic kineties composed of monokinetids restricted to the posterior part of the cell. 

Genus Lohmanniella Leegaard, 1915 

Medium sized, oval, globular body, adoral zone consisting of two kinds of membranelle 
which encircle the apical area. Buccal cavity closed with a membrane -like keal. 

Key to species 

1. Cells subspherical, EPK with 32-38 polykineties, IPK with 18 polykineties. Somatic 
kineties six, Ma.N ‘C’ shaped. L. spiralis 



Fig. 41. Rimostrombidium conicum 



£ 

=i 

o 

o 




48 


Rec. zool. Surv. India, Occ. Paper No. 282 


2. Cells ovoid, EPK with 19 polykinetids, IPK with 5, somatic kineties 6, Ma.N reniform 
. L. oviformis 


37. Lohmanniella spiralis Leegaard, 1915 

(Fig. 42; Plate HI Figs. 4 & 5) 

Description : Cells typically sub-spherical; 35-60 x 40-56(im in size; EPZ consists of 30- 
38 polykineties; IPZ with 18 polykineties. There are 6 parallel somatic kineties. Cilia directed 

towards right and partially covered by cytoplasmic 
flap. Ma.N ‘C’ shaped; Mi.N spherical, close to 
Ma.N. 

Habitat : Planktonic, marine, polyhaline (28-32 
PSU) 

Distribution : India : Andhra Pradesh : 

Visakhapatnam harbour (Ratna Bharathi, 1998) and 
coast (present record) 

Elsewhere : Widely distributed in Adriatic Sea 
(Revelante and Gilmartin, 1983), Atlantic coast of 
Canada (Paranjepe et al., 1985), Isles of Shoals 
(Lynn and Montagnes, 1988) and Calshot, 

Southampton, UK (Leakey et al., 1983), Limfjord, 

Denmark (Andersen and Sorensen, 1986); first record from India. 

38. Lohmanniella oviformis Leegaard, 1915 

(Fig. 43; Plate III Fig. 6) 

Description : Cells sub-spherical or ovoid; 30-36 
x 28-32pm in size; EPZ with 19 polykineties; IPZ 
with 5 polykineties; somatic kineties 5 radiating from 
posterior end; Ma.N bean shaped, located on one 
side of the cell. 

Habitat : Planktonic, brackishwater, mesohaline 
(15-22 PSU) 

Distribution : India : Andhra Pradesh : 
Visakhapatnam harbour (Ratna Bharathi, 1998) and 
coast (present record) 

Elsewhere :In Neritic waters near Isles of Shoals, 
Gulf of Maine (Lynn and Montagnes, 1988), fjords 
in Denmark (Fenchel et al., 1990), Limfjord, 
Denmark (Andersen and Sorensen, 1986). 






KALAVATI and RAMAN : Taxonomy and Ecology of Ciliated Protozoa... 


49 


Order OLIGOTRICHIDA Biitschli, 1887 
Family HALTERIIDAE Claparede and Lachmann, 1858 

Cilia of girdle form long and bristle-like cirri, ventral kinety apparently absent. (Montagnes 
and Lynn, 1991) 

Genus Halteria Dujardin, 1841 

Body almost globular, peristomial area depressed and buccal cavity located eccentrically. 
AZM usually possess two kinds of membranels, one shorter than the other. Long equatorial 
cirri present at the middle of the body (Carey, 1986) 

Key to species 

1. Cells spherical, equatorial band of cirri present. Oral polykineties form an anterior collar 

and ventral lappet. H. chlorelligera 

2. Cells sub-spherical, equatorial cirri in 7 groups of three each, Ma.N. elongate peristome 

with undulating membrane on right edge. H. grandinella 

3. Cells cylindrical, equatorial cilia few, long trailing cilia present posteriorly. 

. H. oblonga 

4. Cells globular, equatorial cirri in 7 rows of 2 each, there are 10-15 membranelle surrounding 

apical area. Halteria sp. 

39. Halteria chlorelligera Kahl, 1935 
(Fig. 44; Plate HI Figs. 

Description : Cells spherical, 36-40 x 20-24.8|im in 
size; anterior border with a small undulating membrane 
on the right edge and tactile cirri on left; an equatorial 
band of cirri present in the middle region; oral 
polykineties form an anterior collor and ventral lappet; 
somatic ciliature reduced; Ma.N large, oval. 

Habitat : Planktonic, oligohaline (4-15PSU); 
generally a freshwater species 

Distribution : India ; Andhra Pradesh : 

Visakhapatnam harbour (Ratna Bharathi, 1998) and 
Godavari. Coringa mangroves (present record); Orissa : 

Ponds (Bhatia, 1936), Chilka Lake (Das, 1995); Punjab 
: (Battish and Satwant, 1991) 

Elsewhere : Germany (Kahl, 1935), Spain (Margalief 
and Lopez, 1945), France (Faure-Fremiet, 1924). Fig. 44. Halteria chlorelligera 
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40. Halteria grandinella (Muller, 1773) Dujardin, 1841 
(Fig. 45; Plate III Fig. 9) 

Description : Cells sub-spherical, 20-32 x 25-45(J.m in size; anterior border with AZM, 
open posterior end bluntly pointed, somatic cirri in 7 groups with 3 in each group forming 

an equatorial belt. Ma.N elongate, Mi.N 
oval, peristome with undulating 
membrane on right edge, oral 
polykineties form a crown-like structure 
at the anterior end; contractile vacuole 
large near the center of the body. 

Habitat : Planktonic / epiphytic, 
brackish, mesohaline (18-28.5PSU); 
generally a freshwater species but 
reported from marine Habitats 

Distribution : India : Andhra 
Pradesh : Visakhapatnam harbour 
(Ratna Bharathi, 1998) and coast 
(present record) Fig. 45 H grandinella 

Elsewhere .Transilvanean (Entz, 1904), France (Faure-Fremiet, 1924), Barcelona province 
(Margalief and Lopez, 1945), Solar Lake, Red Sea shore (Wilbert and Kahan, 1981). This 
is the first record from Bay of Bengal. 




Fig. 46. H. oblonga 


41. Halteria oblonga Kellicot, 1885 
(Fig. 46) 

Description : Cells cylindrical or oblong with 
rounded ends, 35-40 x 15-20pm in size; peristomial 
area extends half the body length; undulating membrane 
on the right edge; There are few cilia in the equatorial 
region and long trailing cilia at the posterior end; Ma.N 
spherical, contractile vacuole single in the anterior half, 
cytoplasm often filled with green globules. 

Habitat : Epiphytic or among weeds; generally a 
freshwater or low saline species, oligohaline (<4.0 PSU) 
mangrove. 

Distribution : India : Andhra Pradesh : Godavari- 
Coringa mangrove creeks (present record); Orissa : 
Chilka Lake (Das, 1995). 
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Remarks : Generally a freshwater species, widely distributed in ponds and lakes associated 
with mosses. 


42. Halteria sp. 

(Fig. 47; Plate IV Fig. 1). 

Description : Cells globular, 45-50|J.m in 
diameter, anterior apical collor present encircled 
by 10-15 membranelle. There is an equatorial band 
of cirri in 7 rows of two each; Ma.N oval or 
oblong; peristome extends deep into the body, 
contractile vacuoles 2, in the anterior half. 

Habitat : Epiphytic or among weeds, 
oligohaline (< 2.0PSU) 

Distribution : India : Orissa : Chilka Lake (Das, 
1995) 



Fig. 47. Halteria sp. 


Family STROMBIDIDAE Faure-Fremiet, 1970 

Girdle kinetids and ciliation in numerous patterns. Girdle cilia when present usually short, 
ventral kinety present (Montagnes and Lynn, 1991). 

Genus Strombidium Claparede and Lachmann, 1858 

Cells conical, irregularly ovoid or posteriorly elongated, somatic ciliature absent, trichites 
form a characteristic band, paratens makes nearly a closed circle around the body. 

Key to species 

1. Cells oval, APK with 14-18 polykineties, ventral polykinetid zone 10-18, polykineties 

continuous with APK, Ma.N bilobed. S. bilobum 

2. Cells conical, APK with 16 polykinetids, ventral poykinetid zone with 10-14 polykineties, 

Ma.N spherical, Supraequatorial girdle distinct. S. conicum 

3. Cells small, apical area with distinct protuberance appears bilobed, Ma.N oval. No 

supraequatorial girdle seen. S. tintinoides 


4. Cells spherical, APK continuous with ventral polykinetid zone, 14-19 polykinitids. Ma.N 
spherical. S. sphericum 
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43. Strombidium bilobum Lynn and Gilron, 1991 
(Fig. 48; Plate IV Fig. 2) 

Description : Cells characteristically oval, 24- 
36.4 x 18.4-24.6|im in size; APZ with 12-16 
polykineties of equal length encircling the anterior 
end; ventral polykinetid zone with 8-12 
polykineties which are continuous with anterior 
polykineties, located in a ventral grove which 
forms a sunken pit extending to right; girdle of 
dikenetids equatorial, surrounding the cell; ventral 
kinety short, 2-4 dikinetids; Ma.N elongate, 
bilobed. 

Habitat : Planktonic, marine, poly haline (28- 
32PSU) 

Distribution : India : Andhra Pradesh : 

Visakhapatnam harbour (Ratna Bharathi, 1998) 
and coast (present record) 

Elsewhere : Kingston harbour, Jamaica (Lynn 
and Gilron, 1991). 

44. Strombidium conicum Lohmann, 1908 
(Fig.49; Plate IV Fig.3) 

Description : Cells conical, 68-100 x 36-58|J.m in 
size with an anterior protruberance; 16 polykineties of 
equal length in anterior polykinetid zone and 10-14 in 
ventral polykinetid zone; EPZ and VPZ with distnict 
separation; oral groove consists of monokineties on 
right side; a girdle of monokineties with short cilia 
encircles the cell in the anterior region below the oral 
groove; Ma.N single, spherical. 

Habitat : Planktonic, marine, polyhaline (28- 
32PSU). 

Distribution : India : Andhra Pradesh : 
Visakhapatnam harbour (Ratna Bharathi, 1998) and 
coast (present record). 

Elsewhere :African coast of Atlantic, Antarctic 
waters (Hada, 1970), Kiel Bight, Germany (Smetcek, 




Fig. 49. S. conicum 
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1981), coastal regions of Peru (Tumantseva and Kopylon, 1985), Gulf of Maine (Revalente 
and Gilmartin, 1987) and Great South Bay, NewYork (Montagnes et al., 1988a). 

45. Strombidium tintinoides Entz, 1884. 

(Fig. 50) 

Description : Cells small, 30-45|im in size, 
apical area with a distinct protuberance and appears 
bilobed, posterior end drawn out into a blunt point, 
anterior polykinetid zone in two groups of 8-12 
polykinetids, ventral polykinetid zone with 6-8 
polykineties; supraequatorial girdle absent; Ma.N 
oval, contractile vacuole spherical at the posterior 
end. 

Habitat : Planktonic, marine, polyhaline (29- 
31.2PSU). A rare species noticed only on 2 
occassions. 

Distribution : India : Andhra Pradesh : Bay of 
Bengal, Visakhapatnam coast (present record) 

Elsewhere ; Sylt, Germany (Kahl, 1935) 

46. Strombidium sphericum Lynn and Gilron, 1991 
(Fig. 51; Plate IV Fig. 4) 

Description : Body distinctly spherical, 15- 
20|im in diameter; anterior polykinetid zone 
continuous with ventral polykinetid zone located 
in an oral groove; There are 14 to 16 polykineties; 
girdle subequatorial, completely surrounding the 
cell, comprised of dikinetids; Ma.N spherical, 
central. 

Habitat : Psammophilic / planktonic, 
brackishwater, mesohaline (18-21PSU) 

Distribution : India : Andhra Pradesh : Bay of 
Bengal, Visakhapatnam coast (present record) 

Elsewhere : Kingston harbour, Jamaica 




Fig. 50. S. tintinnoides 


Fig. 51. S. sphericum 
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Subclass STICHOTRICHIA Small and Lynn, 1985 
Order STICHOTRICHIDA Faure-Fremiet, 1961 
Suborder STICHOTRICHINA Faure-Fremiet, 1961 
Family AMPHISIELLIDAE Small and Lynn, 1985 

At least one or more frontal cirral files well below the mid ventrum. 

Key to the genera 

1. One fronto-ventral cirral file extending almost upto the transverse cirral group. Collar of 


oral polykinitids resembles cirri on anterior right side. Amphisiella 

2. With oblique longitudinal cirral file. Eschneustyla 


Genus Amphisiella Gourret and Roeser, 1888 

Cirri in three ventral rows, fronto-ventral cirri extends upto transverse cirral group. The 
“Amphisiellid Ciliary Row” (ACR) originate from two right most amalgam; more than one 
cirrus left to ACR. Transverse cirri obliquely arranged originate from more than one amalgam; 
caudal cirri absent. 

47. Amphiseilla andhrae n. sp 
(Fig. 52) 

Description : Cells elongate, 110-180 (164) x 30-40 
(35) |im in size. Anterior end narrow, constricted, posterior 
end rounded; head region not pronounced; peristome large 
with a well developed adoral zone; AZM large extends 
upto the middle of the body; single row of ventral cirri 
with two discontinuous ACR which originate from the right 
amalgam. 8-10 transverse cirri, obliquely arranged in a 
group; Ma.N single, spherical; Mi.N small, single; 
contractile vacuole large, terminal at the posterior end. 

Habitat : Epiphytic, marine (23.0-28.0PSU) 

Distribution : India ; Andhra Pradesh : Bay of Bengal, 

Visakhapatnam coast (present record). 

Type slides : Z.S.I No.2474 

Remarks : Genus Amphiseilla is characterised by 
elongate body with a pronounced head region. They exhibit 
a characteristic twisting of the body during locomotion. Fig. 52. Amphisiella andhrae n. sp. 
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Cirri are arranged in 3 ventral rows in addition to a series of frontal cirri and a ‘V’ shaped 
series of transverse cirri. So far, 4 species of Amphisiella, A. annulata (200|im in length), A. 
capitata (140pm), A. melnei (140pm), A . oblonga, (160pm) A. thiophaga (100pm) Kahl, 
1935, are reported from marine environment. The present species is not comparable to any 
of these species in structure and morphometries. It appears distinct in having two discontinuous 
ACR and 8-10 transverse cirri in a group besides having a well developed AZM that extends 
to the middle of the body. It is also the first record of Genus Amphiseilla from Indian waters. 
The species is therefore considered new to science for which the name A. andhrae n.sp. is 
proposed after its locality. 


Genus Eschaneustyla Stokes, 1886 


Cells are elliptical or ovate; usually with more than 5 frontoventral files; frontal cirri 
numerous; ventrals small and numerous, in three oblique rows; anals absent; marginals 
uninterrupted; contractile vacuole in the form of a long canal near left border. 


48. Eschaneustyla sp. 

(Fig. 53) 

Description : Cells oval ends rounded, 100-220 x 
30-50pm in size; peristome extends upto 1/3 of the 
length of the body, AZM conspicuous. Frontals 
ranged from 20-29 x 9-11, long caudal cirri. There 
are three oblique rows of ventral cirri. Ma.N single, 
ovoid; 1-4 Mi.N. Contractile vacuole single, located 
towards the left side of the body with two slender 
canals extending along the long axis. 

Habitat : Epiphytic, marine, polyhaline (28.0-32.0 
PSU). A rare species found associated with the alga, 
Ulva faciatus 

Distribution : India : Andhra Pradesh : Bay of 
Bengal, Visakhapatnam coast (Radha Krishna, 1984) 



Fig. 53. Eschaneustyla sp. 


Suborder UROSTYLINA Jankowski, 1979 
Family UROSTYLIDAE Butschli, 1889 

Frontal and frontoventral cirri in different sizes and patterns, collor extends a short distance 
along the right edge of the body. No distinct marginal cirri 

Genus Holosticha Wrzesniowski, 1877 

Cells oval or oblong, one row each of right and left marginal cirri; three frontal cirri 
differentiated from mid-ventral cirri, transverse cirri present. 
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Key to species 

1. Cells oval, transparent, 6 frontoventral, 5 anal and 2 ventral cirri. Marginal cirri in two 

rows. Ma.N single, oval. Mi.N 2. H. manca 

2. Cells elongately oval, 2 frontal and 10-12 transverse cirri, Ma.N in 10-15 segments.. 

. ,,, .... H. warreni 


49. Holosticha manca Kahl, 1933 
(Fig. 54; Plate IV Fig.5) 

Description : Cells oval and transparent; 107.5-120 x 
42.8-70.0pm in size; six frontoventral cirri, 5 anal and 2 
ventral cirri present. Marginal cirri widely separated in two 
rows; Ma.N single, oval; two small, spherical Mi.N on 
either side of the Ma.N; cytostome anteriolateral; cytostomal 
cilia long. AZM well formed; contractile vacuole absent. 

Habitat : Planktonic and epiphytic, low saline, 
oligohaline (2-12PSU) 

Distribution : India : Andhra Pradesh : Bay of Bengal, 

Visakhapatnam harbour jetties Ganapati and Rao 1958), 
coast (Radha Krishna, 1984); Orissa/: Chilka Lake (Das, 

1995) 

Elsewhere : Ponds and lakes in Germany Kahl (1933). 

Fig. 54. Holosticha manca 

50. Holosticha warreni Song and Wilbert, 1997 
(Fig. 55; Plate IV Fig. 6) 

Description : Cells elongate, oval, 80-100 x 20-30|Hm in 
size; right margin convex; left side slightly curved with one 
buccal, two frontal and 10-12 transverse cirri. Ventral cirri in 
pairs extended to the middle of the body; Ma.N in 10-15 
segments; contractile vacuole absent. 

Habitat : Mangrove creeks and sediments rich in organic 
matter, Psammophilic, low saline. (< 8PSU). 

Distribution : India : Andhra Pradesh : Godavari-Coringa 
mangrove creeks (present record); Orissa : Chilka Lake (Das, 
1995) 

Elsewhere : Coast of Qingdao, China. 



Fig. 55. H. warreni 
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Suborder SPORADOTRICHINA Faure-Fremiet, 1961 
Family OXYTRICHIDAE Ehrenberg, 1838 

Frontoventral cirri scattered on ventrum, transverse cirri usually distinct atleast one row 
each of right and left marginal cirri with atleast 5 and usually 20 or more in each row 

Key to the genera 

1. Oral cavity not wide. Front-oventral cirri in a more or less linear file 

2. Body laterally flexible. Fronto-ventral cirri not linear. 

3. Oral cavity wide. Caudal cirri promonent. 

Genus Gastrostyla Engelmann, 1862 

Cells are oval or elongate. Frontal cirri arranged more or less linearly, forms atleast one 
oblique row; rows of right and left marginal cirri confluent posteriorly; ventrals irregular; 
anals 5; Ma.N divided in to 2-8 parts. 

51. Gastrostyla sp. 

(Fig. 56) 

Description : Cells are oval or ellipsoid, 200- 
280 x 80- 100pm in size; dorsal surface convex; 
ventral side flat. There are 6 frontal and 5 
transverse cirri. Right and left marginal cirri are 
continuous; ventrals form a continuous row; Ma.N 

4. spherical; Mi.N 4, small; contractile vacuole 
single at the base of the buccal area. 

Habitat : Mangrove creeks and sediments, 
brackish, mesohaline (14PSU) 

Distribution : India ; Andhra Pradesh : 

Godavari-Coringa mangrove creeks (present 
record). 

Genus Oxytricha Bory de St. Vincent, 1825 

Cells are ellipsoid, laterally compressed; fronto-ventral and transverse cirri distinct; rows 
of right and left marginal cirri confluent posteriorly, sometimes resulting in elongate posterior 
caudal cirri (Borror, 1972). 



, Gastrostyla 
... Oxytricha 
Stylonychia 
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Key to species 

1. Cells ellipsoid, frontals 8, ventral 5, transverse cirri 5, marginals continuous, 2 Ma.N, 

spherical, two Mi.N. O. marina 

2. Cells broadly oval, ends rounded, frontals 9, ventrals 5, anals 5, Ma.N 2, ellipsoid.... 
. O. chilkensis 

3. Cells oval with pointed ends, frontals 8, anals 5, ventrals 3, Ma.N 2, Mi.N, 1 . 

... Oxytricha sp. 

52. Oxytricha marina Kahl, 1935 
(Fig. 57; Plate IV Fig.7) 

Description : Cells are ellipsoidal, 100-120 x 50-70jLtm in 
size; dorsal side convex, ventral side flat, frontal cirri 8, ventrals 
5, transverse cirri 5, marginal cirri continuous, peristome 
extends upto the middle of the body. AZM well developed; 
undulating membrane on the right side of the buccal area, 
distinct; Ma.N 2, spherical; Mi.N 2, near the macronucleus; 
contractile vacuole single, large, lateral in position. 

Habitat : Planktonic, psammophilic, epiphytic, 
brackishwater, mesohaline (3-15 PSU). 

Distribution : India : Andhra Pradesh : Bay of Bengal, 

Visakhapatnam harbour jetties (Ganapati and Rao 1958), coast 
(Radha Krishna, 1984); Orissa : Chilka Lake (Das, 1995) 

Elsewhere : Caspian Sea (Agamaliev, 1978), Baltic 
Sea (Kahl 1930), Atlantic coast of USA (Borror, 1972b). 

53. Oxytricha chilkensis Das, 1995 
(Fig. 58; Plate IV Fig. 8) 

Description : Cells broadly oval with rounded ends 
and parallel dorsal and ventral sides; 52.5-64.6 x 25- 
35pm in size; peristome oblique, does not extend upto 
the middle of the body; Ma.N 2, ellipsoid, located at 
either ends of the body; contractile vacuole single, located 
just beneath the peristome. 

Habitat : Epiphytic, low saline, oligohaline (<3PSU). 

Distribution : India : Andhra Pradesh : Bay of Bengal, 
Visakhapatnam harbour (present record); Orissa ; Chilka 
Lake (Das, 1995) 
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Tig. 57• Oxytricha marina 
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54. Oxytricha sp. 

(Fig. 59) 

Description : Cells small, oval with pointed 
ends, both sides convex, peristome extends to 
more than half the length of the body; 30-35 x 
15-20pm in size; frontals 8, ventrals 3, anals 5, 
marginal cirri continuous; Ma.N 2, spherical; 
Mi.N single, dot-like; endoplasm filled with food 
vacuoles. 

Habitat : Psammophilic (in rock pools), marine, 
polyhaline (28.1-30.5PSU). 

Distribution : India : Andhra Pradesh : Bay of 
Bengal, Visakhapatnam coast (Rao and Ganapati, 
1968). 
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Fig. 59. Oxytricha sp. 



Genus Stylonychia Eherenberg, 1830 

Body is flexible and contractile; rows of right and left marginal cirri do not confluent 
posteriorly. No caudal cirri. 


Key to species 

1. Cells elongate, dorso-ventrally flattened, AZM conspicuous, frontals 8, ventrals 5, 

transverse cirri 2-4, caudals 3, fringed. Ma.N 2, spherical. Mi.N 2, small. 

. S. putrina 

2. Cells oval with broad anterior end, dorsal side with small bristles, marginal cirri 

discontinuous. Frontals 8, ventrals 5, transverse 5, contractile vacuole large near the base 
of the peristome. S. mytilus 


3. Cells broadly oval, peristome relatively narrow, frontals 8, ventrals 5, transverse 5, 
caudal 3, long and fringed, two Ma.N. S. pustulata 
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55. Stylonychia putrina Stocks, 1885 
(Fig. 60; Plate V. Fig. 1) 

Description : Cells elongate, dorso-ventrally 
flattened, sides parallel; 120-138.5 x 30-38.6|im 
in size; buccal area with well developed AZM. 

There are 8 frontal cirri, 5 ventral cirri and 2- 
4 transverse cirri which extend beyond the 
posterior region. Caudal cirri 3, Ma.N 2, 
spherical, Mi.N 2, small and dot-like, contractile 
vacuole 1, small at the base of the peristome. 

Habitat : Psammophilic and among weeds. 

Brackish, mesohaline (18.5-23.5PSU) 

Distribution : India ; Andhra Pradesh : Bay 
of Bengal, Visakhapatnam harbour (Ratna 
Bharathi 1998), coast (Radha Krishna, 1984). 

Elsewhere, : Europe and America (Bick, 

1972). 

56. Stylonychia mytilus Ehrenberg, 1838 
(Fig. 61; Plate V Fig. 2) 

Cells oval with broad anterior end, peristome wide, 
AZM well developed, 100-160 x 80-120jim in size. 
There are 8 frontal cirri, 5 ventrals behind buccal area 
and 5 transverse cirri; caudal cirri 3, fringed; Ma.N 2, 
oval; Mi.N 2, spherical; contractile vacuole single, large, 
located in the posterior region. 

Habitat : Planktonic, Psammophilic and among algal 
mats, brackish, mesohaline (18-25PSU). 

Distribution : India : Andhra Pradesh : Bay of 
Bengal, Visakhapatnam harbour (Ratna Bharathi 1998), 
coast (Radha Krishna, 1984). 

Elsewhere : U.S.A. (Bick, 1972), Caspian Sea 
(Agamaliev, 1978). 



Fig. 61. S. mytilus 
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Fig. 60. Stylonychia putrina 
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57. Stylonychia pustulata Ehrenberg, 1838 
(Fig. 62; Plate V Fig. 3) 

Description ; Cells are oval with broad anterior end, 
peristome relatively narrow, 140-150 x 80-90p.m in size; 

AZM moderate, undulating membrane on the right side, 
more conspicuous. There are 8 frontal cirri, 5 ventrals 
and 5 transverse cirri; caudal cirri 3, long and fringed at 
the tip; Ma.N two, spherical; Mi.N small; contractile 
vacuole 2, small, 1 in the anterior half and the other in 
the posterior. 

Habitat : Mangrove creeks and sediments with 
decaying leaves, oligohaline (<6PSU) 

Distribution : India : Andhra Pradesh : Bay of Bengal, 

Godavari-Coringa mangroves (present record). 

Elsewhere : Dee estuary (Webb, 1956). This is the 
first record from mangrove creeks/sediments in India. 

Sub-phylum RHABDOPHORA Small, 1976 
Class PROSTOMATEA Schewiakoff, 1896 
Order PROTOSTOMATIDA Schewiakoff, 1896 
Family HOLOPHRYIDAE Perty, 1852 

Cytostome is simple, apical without any oral basket, toxicysts absent. 

Genus Holophrya Eherenberg, 1833 

Cells globose, oval and ellipsoid, ciliation uniform, cytostome apical, round and simple, 
cytopharyngeal apparatus simple, rhabdose type 

Key to species 

1. Cells oval to spherical, cytostome apical, round. Ma.N spherical, central, 18-20 somatic 

kineties. H. simplex 

2. Cells ellipsoid, ends pointed, cytostome apical, Ma.N oval, 2.0-22 somatic kineties .... 
. H. marina 

3. Cells round, cytostome small, depressed, Ma.N massive, oval or elongated, somatic 

kineties 40-50 . H. nigricans 

4. Cells globose, cytostome apical with indistinct cytopharynx, Ma.N oval, somatic kineties 

26-32 . H. nairi 
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58. Holophrya simplex Schewiakoff, 1893 
(Fig. 63; Plate V Figs. 4&5) 

Description ; Cells are oval to spherical in shape, delicate, greenish in colour, 25-30 x 18- 
20pm in size; cytostome round, apical, leads to conical cytopharynx that is supported by a 

basket of trichites; oral kineties absent; Ma.N 
spherical, 8-10pm in size, central in position; somatic 
ciliation uniform; 18-20 monokineties; toxicyst 
absent, contractile vacuole posterior, single and large. 

Habitat : Planktonic, brackish, oligohaline (2- 
12PSU); generally a freshwater species occurring in 
lakes and ponds 

Distribution ; India : Andhra Pradesh : Bay of 
Bengal, Visakhapatnam harbour (present record); 

Orissa ; Chilka Lake (Das, 1995); Punjab : 

Chandigarh and Himalayan region (Vasista and 
Gulati, 1972). 

Elsewhere. : Mesopsammon and periphyton in 
Hawaii and Capsian Sea (Agameliev 1972); Lahore, 

Pakistan (Gulati, 1925). 

59. Holophrya marina Mansfeld, 1923 
(Fig. 64; Plate V Figs. 6&7) 

Description Cells thin, ellipsoid, both ends pointed, 
20-24 x 12-16.5pm in size; cytostome apical, simple, 
and opening into a small conical cytopharynx; Ma.N oval, 
3.5-5.4pm, always in the anterior half of the body; somatic 
ciliation uniform, 20-22 monkineties, contractile vacuole 
small, subterminal. 

Habitat : Planktonic / epiphytic, marine, polyhaline 
(29.5-30.0PSU). 

Distribution : India : Andhra Pradesh : Bay of Bengal, 
Visakhapatnam coast (present record). 

Elsewhere ; A rare species usually found in the 
epilithic algal mats in a marine aquarium, Berlin, Germany 
(Kahl, 1930) 



Fig. 64. H. marina 



Fig. 63. Holophrya simplex 
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60. Holophrya nigricans Lauterbom, 1908 
(Fig. 65; Plate V Fig. 8) 


Description ; Cells are large, rotund, oval, 80- 
120 x 90-130pm in size; cytostome apical, simple, 
slightly depressed, leads into a cytopharynx 
supported by trichites; Ma.N massive, oval or 
elongated; Mi.N small, spherical; somatic ciliation 
uniform, 40-50 monokineties; endoplasm with 
numerous vesicles; contractile vacuole posterior, 
terminal. 

Habitat : Mangrove sediments / epiphytic, 
oligohaline (<5PSU) 

Distribution : India ; Andhra Pradesh : Godavari 
-Coringa mangroves (present record); Orissa: Chilka 
Lake (Das, 1995). 

Elsewhere :A rare species usually found in the 
epilithic algal mats Berlin, Germany (Kahl, 1930) 



61. Holophrya nairi Das, 1995 
(Fig. 66; Plate V Fig. 9). 

Description : Body globose, 125—145 x 90-106.5um in size; cytostome apical, simple; 


cytopharynx not distinct; Ma.N spherical, 



central; Mi.N small; somatic ciliation uniform, 26- 

32 monokineties; endoplasm filled with numerous 
basophilic vesicles; contractile vacuole single, 
large, subterminal. 

Habitat : Epiphytic, oligohaline. (<8PSU) 

Distribution : India : Orissa : Chilka Lake 
(Das, 1995). 

Order PRORODONTIDAE Corliss, 1974 
Family PLACIDAE Small and Lynn, 1985 

Holotrichous body, kineties slightly spiral with 
straiae in between. Brosse as 1, dikinetid file, 
extending from oral dikinetids to ventral 
depression (fossette) located behind cytostome. 
Toxicysts present along the right side of brosse. 


Fig. 66. H. nairi 
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Genus Placus Cohn, 1866 

Cells small, ellipsoid, pellicle with conspicuous spiral furrows, cytostome narrow slit at 
the anterior end, cytostomal cilia distinct, brosse dikinetids extend forward only to oral 
dikinetid; ventral depression absent. 

62. Placus socialis Fabre-Domiergue, 1889 
(Fig. 67; Plate VI. Fig. 1) 

Description : Cells small, oval in shape, 40-50 x 20-30pm in size; cytostome apical slit 
like, often bordered by trichites; “Brosse”, the brush like-cilia arise from obliquely arranged 

kineties that extend upto oral dikinetids. There is no 
ventral depression. Ma.N large, sausage shaped; Mi.N 
spherical, close to Ma.N; There are 2 contractile 
vacuole one near the cytopharynx and the other at 
the posterior end. There is a small cleft like cytopyge. 

Habitat : Psammophilic, marine, polyhaline (29.5- 
30.0PSU). 

Distribution : India : Andhra Pradesh : Bay of 
Bengal, Visakhapatnam harbour (present record). 

Elsewhere ,: Sediments of White Sea. (Burkovsky, 

1970) 

Family PRORODONTIDAE Kent, 1881 

Oral basket made of double trichites ending deep 
in cytoplasm. Unique distinctive “brush” of cilia arises 
from specialised short kineties on dorsal surface near Fig. 67. Placus socialis 

the anterior end. 

Genus Prorodon Ehrenberg, 1833 

Oral basket made up of double trichites. Cytostome is without cilia. Somatic ciliation is 
uniform. 

Key to species 

1. Cells oval, ends rounded, oral basket clear, extending upto 1/3 the distance from anterior 

end. Kineties not inclined upon brush. P. marinus 

2. Cells oval, posterior end narrow, oral basket extending about 1/4 the distance from 

anterior end, kineties reach the brush from left. P. discolor 
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3. Cells small, oval or ovocylindrical, monokineties parllel to dorsal brush reaching the 
brush from both sides. P. minuta n. sp. 


63. Prorodon marinus (Claperede and Lachmann) Dragesco, 1960 

(Fig. 68; Plate VI. Fig. 2) 

Description : Cells are oval, flat, 100-200 x 
50-80|im in size; cytostome apical with antero- 
dorsal brosse. Kineties parallel and are not 
inclined upon the brush; Ma.N spherical, 5.0(j.m 
in diameter; 2 Mi.N, small and dot-like; Somatic 
kineties parallel, 25-30; contractile vacuole 
single, posterior. 

Habitat : Planktonic, marine, polyhaline 
(28.5-31.5PSU). 

Distribution : India : Andhra Pradesh : Bay 
of Bengal, Visakhapatnam coast (present 
record); Orissa : Chilka lake (Das, 1995) 

Elsewhere :Salt marshes of Lousiana, U.S.A. 

(Elliot and Bamforth, 1975). 

Fig. 68. Prorodon marinus 

64. Prorodon discolor (Eherenberg, 1831 Kahl, 1930) 
(Fig. 69; Plate VI. Fig. 3) 

Description : Cells are oval, flat, 100-140 x 50-85pm 
in size. Brosse kineties originate at the ventral edge of 
the oral kinetids as 3 longitudinal files of dikinetids. 
Somatic kineties, 20-25 monokineties and reach the 
brush from left; Ma.N massive, central, spherical or 
elongated; 2 small Mi.N located close to Ma.N; 
cytostome wide; cytopharynx small; contractile vacuole 
posterior, single. 

Habitat Planktonic, low saline, oligohaline (8-11.5 
PSU). 

Distribution : India Andhra Pradesh 
Visakhapatnam harbour (Ratna Bharathi, 1998) 
Godavari-Coringa mangroves (present record); Orissa 
Chilka Lake (Das, 1995). 




Fig. 69. P. discolor 














66 


Rec. zool. Surv. India, Occ. Paper No. 282 


Elsewhere : Widely distributed in rivers and ponds in Europe, Germany, China 

65. Prorodon minuta n. sp. 

(Fig. 70; Plate VI. Fig. 4) 

Description : Cells are very small minute, oval or ovocylindrical, 40-50 x 24-32jim in 
size; cytostome apical, leading into the cytopharynx, supported by double trichites; Ma.N 
elongated (8 x 3.2|U.m); Mi.N spherical, close to the Ma.N; 
dorsal brush straight; somatic kineties reach the brush 
from both sides, 20-30 (mean 24) longitudinal 
monokineties; contractile vacuole, small, single, terminal. 

Habitat : Planktonic, brackish, mesohaline (18.5- 
22.0PSU) 

Distribution : India : Andhra Pradesh : Visakhapatnam 
harbour (Ratna Bharathi, 1998). 

Type slides : Z.S.I No.2464 

Remarks : As many as 52 species of Prorodon have 
been reported so far from both marine and brackishwater 
environs. Hiller and Bardele (1988) identified four sub¬ 
groups based on the arrangement of kineties in relation 
to the dorsal brush. The present species shows typical 
‘Syntrop’ type of arrangements (Kineties reaching the 
brush from both sides) as in the case of P.africanus 
(Dragesco, 1970) and P. reabei (Czapik, 1965). The species deferred from both of them in 
size (being very small, 40-50 x 24-32mm), having fewer number of somatic kineties and an 
elongated macronucleus. The species is therefore considered new to science for which the 
name Prorodon minuta n. sp is suggested. 

Genus Mimeticus Small and Lynn, 1985 

Brosse is in the form of a series of rows of dikinetids perpendicular to long axis of the 
body. 



66. Mimeticus mimeticus Small and Lynn, 1985 
(Fig. 71; Plate VI. Fig. 5) 

Description : Cells are cylindrical, 120-150 x 20-30|im in size; cytostome sub-apical, 
slightly displaced, surrounded by 3 longitudinal files of dikinetids. The anterior kinetosome 
of the somatic kineties reach the brush from right side; Ma.N bean shaped; 3 or 4 Mi.N; 
somatic kineties 40-50 monokineties. 
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Habitat : Psammophilic and epiphytic, brackish, 
mesohaline (15-23.5PSU) 

Distribution : India : Andhra Pradesh : 

Visakhapatnam harbour (Ratna Bharathi, 1998), coast 
(present record) 

Elsewhere : Periphyton and sands of Capsian Sea 
(Agameliev, 1972), Northern Germany (Kahl, 1932) 
and Alligator harbor, Florida (Borror, 1963). 

Family URTRICHIDAE Small and Lynn, 1985 

Posterior 1/4 to 1/5 of the body is non ciliated. 

Genus Urotricha Claparede and Lachmann, 1859 

Cells are small, oval or ellipsoid with one or more 
long caudal cilia; posterior region nonciliated; 
cytostome at or near the anterior end; brosse anterior, 
in the form of 3 short oblique rows. 



Fig. 71. Mimeticus mimeticus 


67. Urotricha globosa Schewiakoff, 1893 
(Fig. 72) 



Description : Cells are globular, small, 
symmetrical, 24.8-32.2 x 12-20|im in size; anterior 
end flat; cytostome wide, near the anterior end; 
cytostomal cilia thick and blunt. There is a dense 
flask shaped area just beneath the cytostome. Posterior 
1/5 of the body is nonciliated. Caudal cirrus long, 6- 
10(J.m in size; Ma.N spherical, central; Mi.N single, 
small; contractile vacuole small at the posterior end; 
somatic kineties oblique, 8-12 dikinetids. 

Habitat : Psammophilic, brackishwater rich in 
organic matter, mesohaline (18-26PSU). 

Distribution : India : Andhra Pradesh : 
Visakhapatnam harbour (Rao and Ganapati, 1968); 
Orissa : Chilka Lake (Das, 1995). 

Elsewhere : Newzealand (James and Hill, 1995). 
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Class LITOSTOMATEA Small and Lynn, 1981 
Subclass HAPTORIA Corliss, 1974 
Order HAPTORIDEA Corliss, 1974 
Family DIDINIDAE Poche, 1913 

Oral area is often conical; somatic cilia as series of short kineties; one or more girdles 
around the body. 


Genus Didinium Stein, 1859 

Cells are with two girdles; one equatorial and the other behind the oral area. 

68. Didinium nasutum O.F.Muller, 1786 
(Fig 73; Plate VI. Fig. 6). 

Description : Cells broadly oval dorsoventrally flattened 60-80 x 45-65jLim in size; anterior 
end drawn out into a conical projection; cilia in two girdles, one near the base of the 

proboscis, the other near mid body; Ma.N horse shoe 
shaped; Mi.N adjacent to Ma.N; contractile vacuole 
single, large, posterior. 

Habitat Planktonic, brackish, mesohaline (20-23 
PSU). 

Distribution India Andhra Pradesh : 
Visakhapatnam harbour (Ratna Bharathi, 1998). 

Elsewhere ; Southampton, Britain (Leakey et al, 
1993). 

Remarks : D. nasutum is a freshwater species with 
cosmopolitan Distribution. An identical brackishwater 
species was reported from Southampton, Britain 
(Leakey et al, 1993). This species also resembles D. 
nasutum occurring in mesohaline waters. 

Family ENCHELYIDAE Eherenberg, 1838 

Oral region is flat at the apex; somatic kineties abut on oral region without arching; 
cytostome-cytopharynx complex, circular to ovoid. 

Genus Enchelys O. F. Muller, 1773 
Cells are completely ciliated. No membranous dome on flat oral region 
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Key to species 

1. Cells flask shaped, oral aperture slit-like, Ma.N single, band-like, curved or bean shaped 
. E. pectinata 

2. Cells flask shaped, oral aperture apical, oval wide. Ma.N flat and ribbon-like. 

. E. marina 


69. Enchelys pectinata Kahl, 1933 
(Fig. 74) 

Description : Cells are flask shaped anterior end 
narrow, posterior end round; 40-60 x 32-58 (im in size; 
oral aperture apical, slit-like; cytopharynx supported by 
trichites; cilia located around the oral aperture long and 
closely packed. Ma.N single, band-like or typically bean 
shaped; 4.8 x 6.4|i.m in size; somatic ciliation uniform 
monokineties; contractile vacuole single, terminal. 

Habitat : Planktonic, brackish, mesohaline (15-22PSU) I. 

O 

Distribution : India : Andhra Pradesh : Visakhapatnam ° 
harbour (Ratna Bharathi, 1998). 

Elsewhere : Germany (Kahl, 1933), Dee estuary, 

Britain (Webb, 1956). First record from Bay of Bengal, 

India 

Fig. 74. Enchelys pectinata 

70. Enchelys marina Meunier, 1907 
(Fig.75; Plate VI. Fig.7) 

Description : Cells flask shaped posterior end rounded, 
anterior end flat and wide; 120-150 x 60-70 (Llm in size; oral 
aperture apical, oval; cytopharynx small, supported by 
trichites; Ma.N ribbon-like; Endoplasm with numerous 
inclusions, greenish in colour; contractile vacuole large, 
spherical and terminal. 

Habitat : Epiphytic, Marine, polyhaline (28.5-31.5PSU) 

Distribution ; India : Andhra Pradesh : Visakhapatnam 
harbour (present record). 

Elsewhere :German coast of North Sea (Kahl, 1935); First 
record from Bay of Bengal, India. 
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Family LACRYMARIIDAE de Fronentel, 1876 

Cells long flask shaped; apex bulb-like with several short oblique kineties; body highly 
contractile. 


Genus Lacrymaria Bory de St. Vincent, 1826 

Cells polymorphic, cylindrical, spindle or flask shaped; long contractile proboscis; 
cytopharynx usually distinct 


Key to species 


1. Neck without annulations.(1) 

2. Neck with annulations.(2) 

la. Neck long and higly contractile; proboscis well developed, Ma.N dumb-bell shaped. 

Somatic kineties 12-18. L. olor 

lb. Neck with a distinct corona and collor; somatic kineties 18-24. Ma.N oval or oblong 
. L. coronata 

lc. Neck long contractile, apical lobe dome-like; somatic kineties 18-20, Ma.N oval. 

. L. sapropelica 

2a. Neck short with 4-5 annulations, Ma.N spherical. Somatic kineties 12-16... L. elegans 

2b. Neck with 2-3 annulations; apical lobe nonciliated. Somatic kineties 6-8, Ma.N oval. 

. L. marina 

71. Lacrymaria olor Kahl, 1933 
(Fig. 76; Plate VI. Fig. 8) 

Description : Cells elongate, neck long and highly 
contractile, 150-178 x 25-35jxm in size; Proboscis well 
developed; cytostome apical on corona. Ma.N dumb-bell 
shaped, somatic kineties 12-18, spiraling round the body; 
contractile vacuole 2 on the either side of the nucleus. 

Habitat : Epiphytic, Psammophilic, brackish, mesohaline 
(5-15PSU) 

Distribubtion : India : Andhra Pradesh : Visakhapatnam 
harbour (Rao and Ganapati, 1968, Ratna Bharathi, 1998) 
Orissa : Chilka Lake (Das, 1995). 

Elsewhere : Widely distributed in stagnant slow flowing 
water (Bick, 1972). The species was earlier recorded from 
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brackishwater in Germany (Kahl, 1935) White Stable, UK. (Maghraby and Perkins, 1956), 
Dee Estuary, U.K. (Webb, 1956) 


72 . Lacrymaria coronata. Lachmann, 1859 
(Fig. 77; Plate VI. Fig.9) 


f-M 


Description : Cells are large, 100-140 x 30-45|im in size; when contracted, cytostome 
apical, on a corona with collor; somatic kineties 18-24, spiraling around the body when 
contracted; Ma.N single, oval, central and oblong; Mi.N small, 
spherical; contractile vacuole single, posterior, terminal. Rhabdos 
composed delicate nematodesmata. 

Habitat : Planktonic, psammophilic, brackish, mesohaline 
(13.4-21.5PSU). 

Distribution : India : Andhra Pradesh : Visakhapatnam 
harbour (Rao and Ganapati, 1968, Ratna Bharathi, 1998). Orissa 
: Chilka Lake (Das, 1995). 

Elsewhere : West coast of Africa (Dragesco, 1950), German 
coast of Baltic Sea (Bock, 1952), White Stable, UK (Maghraby 
and Perkins, 1956), Dee estuary (Webb, 1956), Capsian sea 
(Agamaliev, 1967), Norfolk salt marsh (Barnes et al., 1976), 

North Yorkshire (Hartwig and Parker, 1977), Mugu lagoon, 

California, USA (Smith, 1982), Chichester harbour (Carey and 
Maeda, 1985). 


l.'-x-f 



Fig. 78. L. elegans 


Fig. 77. L coronata 

73. Lacrymaria elegans Engelmann, 1862 
(Fig. 78; Plate VII. Fig.l) 

Description : Cells are ovocylindrical, 65-75 x 30-40|im 
in size; neck short, stout with 4-5 annulations; Ma.N spherical; 
somatic kineties 12-16, parallel, straight; contractile vacuole 
single terminal. 

Habitat: Psammophilic, epiphytic, mesohaline (6-10 PSU) 

Distribution : India : Andhra Pradesh : Visakhapatnam 
harbour (Ratna Bharathi, 1998). Orissa : Chilka Lake (Das, 
1995). 

Elsewhere : A common freshwater species reported from 
rivers and ponds in Germany (Kahl, 1935), Italy (Madoni, 
1978) and China (Shen et al., 1995). 
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74. Lacrymaria marina Kahl, 1933 
(Fig 79; Plate VII. Fig. 2) 

Description : Cells flask shaped, posterior end broadly rounded; 70-90 x 20-25p.m in size; 
neck broad with 2 or 3 fine annulations; apical lobe nonciliated; somatic kineties 6-8, diagonal; 
Ma.N oval; contractile vacuole single. 

Habitat : Psammophilic, marine, polyhaline (30-32PSU) 

Distribution : India : Andhra Pradesh : Visakhapatnam coast (present record). 

Elsewhere : North Sea, Germany (Kahl, 1933) 
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Fig. 79. L marina 


Fig. 80. L. sapropelica 




75. Lacrymaria sapropelica Kahl, 1927 
(Fig 80) 

Description : Cells ovoid to cylindrical, highly contractile 80-96 x 16-24.8^01 in size; 
extensible neck region consisting of a nonciliated apical lobe; somatic kineties 18-20; Ma.N 
oval, central; contractile vacuole single, posterior, sub-terminal. 

Habitat : Mangrove sediments, mesohaline (12-20PSU) 

Distribution : India : Andhra Pradesh : Godavari-Coringa mangroves (present record). 
Elsewhere : Kiel, Germany (Kahl, 1927). 
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Family SPATHIDUDAE Kahl in Doflein and Reichnow, 1929 

Apex somewhat fan shaped; oral region a narrow plateau along apex that may extend 
ventrally; oral dikinetids as arched extensions of body kineties (Small and Lynn, 1985) 

Genus Spathidium Dujardin, 1841 

Body long or ovoid, apex fan-shaped 

76. Spathidium fossicola Kahl, 1933 
(Fig. 81) 

Description : Cells bowl shaped, wide 
240-260 x 185-220|im in size; anterior 
region broad with non-ciliated apical ridge 
lined by trichocysts; oral aperture is a slit, 
lying along the length of the ridge; somatic 
ciliation uniform, 30-40 monokineties; Ma.N 
ribbon-like; contractile vacuole sub-terminal, 
single. 

Habitat : Psammophilic, marine, 
polyhaline (21.33-31PSU) 

Distribution : India : Andhra Pradesh : 

Visakhapatnam coast (present record).Orissa 
: Chilka Lake, (Das, 1995) 

Elsewhere : Sylt, Germany (Kahl, 1933), 

Fig. 81. Spathidium fossicola 

Family TRACHELOPHYLLIDAE Kent, 1886 

Body long, ovoid or flask shaped, oral region a small, simple, dome-shaped, sometimes 
pointed; anterior kinetids, dikinetids. 

Key to the Genera 



1. Apex slightly bent ventrally. Lagynophrya 

2. Apex straight, body much flattened. Trachelophyllum 


Genus Lagynophrya Kahl, 1927 


Cells pyriform; apex slightly bent ventrally, proboscis retracted. 
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•Fig. 82. Lagynophrya salina 


77. Lagynophrya salina Kirby, 1932 
(Fig. 82; Plate VII. Fig. 3) 

Description : Cells pyriform, 36-55 x 15-20 pm in size, 
dorsoventrally flattened with a short non ciliated retractile 
cone-like proboscis at the anterior end which is slightly 
bent ventrally and leads into cytopharynx. Cytopharynx 
extends nearly half the length of the body and is lined by 
a basket of fine packed trichites; Ma.N two, identical and 
spherical; somatic ciliation uniform, 20-22 monokinities; 
contractile vacuole small at the posterior extremity. 

Habitat ; Psammophilic, marine, polyhaline (29.5- 
32.0PSU). 

Distribution : India : Andhra Pradesh : Visakhapatnam 
coast (present record). 

Elsewhere : Coast of California USA (Kirby, 1932), 
Northern Germany (Kahl, 1933) 


Genus Trachelophyllum Claparede and Lachmann, 1859 

Cells flattened, apex a low dome, straight. Body much 
flattened 


78. Trachelophyllum sp. 

(Fig. 83; Plate VII. Fig. 4) 

Description : Cells are elongate flat and leaf-like; 112-128 
x 24-36pm in size; anterior end drawn out into a small neck, 
tip truncate; cytostome small apical; cytopharynx narrow and 
lined by trichites; Ma.N 2, oval; Mi.N 2, small, spherical; 
somatic ciliation uniform, kinities widely spaced, 8-10 
monokinities; contractile vacuole terminal. 

Habitat Epiphytic, marine, polyhaline (28.5-32PSU) 

Distribution India : Andhra Pradesh : Visakhapatnam coast 
(present record). 



Order PLEUROSTOMATIDA Schewiakoff, 1896 
Family AMPHILEPTIDAE Biitschli, 1889 


Oral dikinetids are continuous with two oral kineties and parallel to cytostome; oral area 
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tub-apical; ovoid, flattened along ventral margin of laterally compressed body; both sides 

ciliated. 

Key to the genera 


1. Kinities on right and left side, parallel through out. Litonotus 

2. Kinities on the left converge as anterior suture. Amphileptus 

3. Toxicysts in long marginal bands or warts. Loxophyllum 


Genus Litonotus Wrzesniowski, 1870 

Kineties on right and left side parallel through out the body length. Toxicysts present in 
oral region. 

79. litonotus obtusus Maupas, 1888 
(Fig. 84; Plate VII. Fig. 5) 

Description : Fragile, flat, leaf-like, anterior end bluntly 
pointed, posterior end rounded, 60-75 x 20-28pm in size. 

There are two perioral kineties to the right of cytostome; 
somatic kineties 5 on the right side and 4 on the left. Ma.N 
two, oval or bean shaped 5-7pm in size; Mi.N small; 

Extmsomes present at the posterior right margin and along 
the right edge of the cytostome; contractile vacuole single, 
subterminal. 

Habitat : Psammophilic, brackish, mesohaline (18-22 
PSU) 

Distribution : India ; Andhra Pradesh : Visakhapatnam 
harbour (Ratna Bharathi, 1998). 

Elsewhere : Alligator harbor, Florida. 

Genus Amphileptus (Eherenberg, 1838) Biitschli, 1889 
Kineties on the left side converge as anterior suture; toxicysts only in oral region. 

Key to species 

1. Cells elongate, anterior end bent. Ma.N 2, spherical. Mi.N single, 2-3 contractile vacuoles 
. A. claparedei 

2. Cells broad, leaf-like. Ma.N 2. Mi.N 2. Several contractile vacuoles. 

... A. trachelioides 
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80. Amphileptus claparedei Stein, 1867 
(Fig. 85; Plate VII. Fig. 6) 


Description : Cells elongate, laterally compressed, flat, 
130-156 x 25-40 pm in size; anterior end bent, cytostome 
long and slit-like; oral cilia thick about 275 th from the 
ventral margin and distinct; Ma.N 2, identical, spherical, 
4-6|im in diameter; Mi.N small, dot-like and distinct; 
somatic ciliation uniform, 20-25 longitudinal parallel 
monokinities. Ciliary rows on the left side of the body 
sparsely distributed. 2-3 contractile vacuoles located at 
the posterior extremity. 

Habitat : Planktonic, brackish, mesohaline (18-22 
PSU). 

Distribution : India : Andhra Pradesh : Visakhapatnam 
harbour (Ratna Bharathi, 1998); coast (present record). 

Elsewhere, : North Sea, Germany (quoted from Kahl, 
1935) 




Fig. 86. A. trichelioides 


81. Amphileptus trachelioides Jach, 1893 
(Fig. 86; Plate VII. Fig.7) 

Description : Cells are broad, flat and leaf-like. 300-400 
x 120-150pm with long ventral slit-like cytostome; oral 
ciliature thick and distinct; Ma.N 2, spherical; Mi.N small, 
spherical, 2, in between the Ma.N; an irregular row of 
trichites seen in the cytostomal region. Several small 
contractile vacuoles present in two parallel rows on either 
side of the body. 

Habitat : Epiphytic, marine, polyhaline (29-32PSU). 

Distribution : India : Andhra Pradesh : Visakhapatnam 
harbour (Ratna Bharathi, 1998) 

Elsewhere : Germany (Kahl, 1933). 


Genus Loxophyllum Dujardin, 1841 

Cells leaf-like, flattened, ends pointed when contracted; toxicysts in long marginal bands 
or in warts or both; Ma.N moniliform. 
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Key to species 

1. Cells lanceolate, ventral side thick, bordered with trichocysts. Ma. N. moniliformig... 
. L. setigerum 

2. Cells broad with distinct marginal spines. Ma. N. in 6-8 fragments. L. verrucosum 

82. Loxophyllum setigerum Quennerstedt, 1867 

(Fig 87) 

Description : Cells are lanceolate, flattened ventral 
side thick and bordered with trichocysts; 90-140 x 35- 
55.4 pm in size; Ma. N. is moniliform extending through 
out the length of the body; cytostome slit-like along the 
left margin; contractile vacuole single with a long 
collecting canal. 

Habitat : Epiphytic, oligohaline (<4PSU). 

Distribution : India : Chilka Lake (Das, 1995). 

Elsewhwere : Salt marshes of Lousiana, USA (Elliot 


Fig. 87. Loxophyllum setigerum 

83. Loxophyllum verrucosum Stokes, 1893 
(Fig. 88) 

Description : Cells are flat broad, 100-240 x 80-120 
pm with rounded ends; highly contractile. There are a 
number of distinct marginal spines all round the body. 
Ma.N. is in the form of 6-8 irregular fragments; cytostome 
slit-like along the ventral margin. 4-6 contractile vacuoles 
arranged linearly on the dorsal margin. 

Habitat : Planktonic, brackishwater (15-22PSU). 

Distribution : India : Andhra Pradesh : Visakhapatnam 
harbour (Ratna Bharathi, 1998) 

Elsewhere : Swansea Bay, U.K. 


and Bamforth, 1975) 



Fig. 88. L. verrucosum 
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Order PHARYNGOPHORIDA Small and Lynn, 1985 
Family TRACHELUDAE Ehrenberg, 1838 

Cytostome is apical; eccentric, oral dikineties extend along a contractile proboscis; toxicysts 
on the ventral side of proboscis. 

Key to the genera 


1. Body long, posterior end usually pointed. Dileptus 

2. Body oval to round, posterior end rounded. Trachelius 


Genus Dileptus Dujardin 1840 

Body long, posterior end pointed; proboscis contractile. 

Key to species 

1. Cells spindle shaped, posterior end pointed. Ma.N. several fragments. CV small in a row 
. D. anser 

2. Cells elongate. Ma.N. one, elongate. 2 CV on either side of Ma.N. D. bivacuolatus 

84. Dileptus anser O.F.Muller, 1786 
(Fig. 89; Plate VII. Fig. 8) 

Description : Cells are slender spindle-shaped, 
highly contractile, with a row of trichites on the ventral 
side. Posterior end drawn out into a fine pointed 
structure; 300-325 x 55-85 pm in size; cytostome small, 
circular at the base of the proboscis leading into a 
small cytopharynx supported by trichites; Ma.N. in 
the form numerous small fragments; CV small, 
numerous, dispersed in the endoplasm; somatic 
ciliature uniform, 20-24 parallel monokineties. 

Habitat : Mangrove sediments, brackish, 
mesohaline (10-25PSU). 

Distribution : India ; Andhra Pradesh : Godavari- 
Coringa mangroves (present record). 

Remarks : Cosmopolitan in distribution. Found in 
still and slow flowing water with organic detritus (Bick, 

1972). 



Fig. 89. Dileptus anser 
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85. Dileptus bivacuolatus da Cunha, 1915 
(Fig 90; Plate VII. Fig. 9) 

Description : Cells are elongate, 100-150|im in size; anterior neck region distinct, contractile 
and prehensile; Ventral surface with trichocysts. Cytostome oval located at the base of neck, 
supported by trichites forming a cytopharyngeal basket; 

Ma.N. single, elongated 26x12pm; centrally located; two 
distinct CV on either side of nucleus; somatice ciliature 
uniform, 10-12 oblique monokineties. 

Habitat : Psammophilic, brackish, mesohaline (15-22 

PSU). 

Distribution : India : Andhra Pradesh : Visakhapatnam 
harbour (present record) 

Remarks : This species is generally found in small 
streams rich in organic matter. Kahl (1934), however, 
noticed it in salt water and considered it polysaprobic. 

Genus Trachelius Schrank, 1803. 

Body is oval to round with an anterior proboscis; 
somatic kineties oblique along the ventral edge of the 
proboscis. 

86. Trachelius ovum Ehrenberg, 1831 
(Fig. 91; Plate VII. Fig. 10) 

Description : Cell shape variable; 350-450x100- 150pm 
in size proboscis on the ventral side, finger-like with a 
nonciliated ventral edge; cytostome circular at the base of 
proboscis; oral aperture supported by a row of trichites; Ma.N. 
single, oval; somatic kineties 10-15, parallel, monokineties; 
CV 3-5, dispersed in endoplasm. 

Habitat : Psammophilic and epiphytic, oligohaline (8.6- 
12PSU). 

Distribution : India : Andhra Pradesh : Visakhapatnam 
harbour (present record) 

Remarks : T. ovum is a common inhabitant of all types of 
standing and flowing water rich in oxygen. Hentschell (1916) 
reported the species from periphyton. According to Kolkwitz 
(1950), this is a beta mesosaprobic indicator organism. 





M' 


Fig. 91. Trachelius ovum 



Fig. 90. D. bivacuolatus 
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Sub-phylum CYRTOPHORA Small, 1976 
Class PHYLLOPHARYNGEA de Puytorac et al ., 1974 
Order CRYPTOPHORIDA Faure-Fremiet in Corliss, 1976 
Sub-order CHLAMYDODONTINA Deuroux, 1976 
Family CHILODONELLIDAE Deroux, 1970 

Cells dorsoventrally flattened; anterior end tapering. Anterior preoral kineties arch at the 
tip. Right ventral kineties continuous with posterior kineties and arch preorally towards left; 
oral kineties 3, 2 circum oral dikineties and 1 pre-oral dikinetid. 

Genus Chilodonella Strand, 1928 
Oral kineties 3 in number, preoral kinety complete. 

87. Chilodonella cucullulus O.F. Muller, 1786 
(Fig. 92; Plate VIII. Fig. 1) 

Description : Cells dorsoventrally flattened, 100-150 x 50-70jim; anterior end broader 
than the posterior; dorsal surface convex, ventral surface flat; There is a distinct cross row 

of bristles in the anterior dorsal region; oral basket 
with 3 pre-oral and 10-12 cytopharyngeal trichites; 
Ma.N. oval and appears as a characteristic concentric 
structure; Mi.N. small spherical; 1-6 contractile 
vacuoles, scattered; cytoplasm filled with granules; 
Somatic ciliature uniform. 18-20 monokinetids. 

Habitat : Epiphytic, oligohaline (<3PSU). 

Distribution : India ; Orissa : Chilka Lake (Das, 
1995). 

Remarks : A fresh or brackish water species 
recorded from a wide variety of aquatic habitats and 
is known to tolerate a wide range of environmental 
conditions (Bick, 1972). 

Genus Phascolodon Skin, 1859 

Body vase-like, oral region cup shaped with an 
anteroventral depression. 





Fig. 92. Chilodonella cucullulus 



KALAVATI and RAMAN : Taxonomy and Ecology of Ciliated Protozoa... 


81 


88. Phascolodoti sp. 

(Fig 93) 

Description :Cells oval with a broad anterior end slightly compressed dorsoventrally and 
with well developed edges of body forming wing-like extensions; 65-85x30-45|im in size 
stylus absent; ventral surface concave or flat; dorsal 
surface convex or arched; oral region cup-shaped 
located in an anteroventral depression; ciliature confined 
to a V-shaped area on the ventral side which narrows 
laterally behind cytostome; cytostome ellipsoid with 
oral basket of trichites; Ma. N. oval with a small Mi.N 
adherent to it; there are 2 CV one on the right anterior 
and the other on left posterior edge. 

Habitat : Psammophilic and among algae, brackish, 
mesohaline (22.8-25.8PSU). 

Distribution : India : Andhra Pradesh : 

Visakhapatnam harbour (present record) 

Remarks : Normally a freshwater inhabitant. This 
is the first record of Phacolodon sp. in a brackish 
water region in India. 

Family CHLAMYDODONTIDAE Stein, 1859 

Ventral body kineties run from right ventral body surface to right dorsal and anterior left 
surfaces; thigmotactic cilia seen at the end of dorsum. 

Genus Chlamydodon Ehrenberg, 1835 

Cells are ovoid. There is a characteristic cross straited band at perimeter field of body 
kineties. 



Fig. 93. Phascolodon sp. 


89. Chlamydodon triquetris Kahl, 1933 
(Fig 94; Plate VIE. Fig. 2) 

Description : Cells lanceolate, flattened, 120-140 x 45-50(xm in size; anterior end curved 
with a beak- like projection towards left; cytostome oval in the anterior 1/3 of the body 
surrounded by pharyngeal basket containing 13-15 nematodesmata; somatic kineties 48-50 
monokineties. A characteristic band of straited ribbon noticed along the edges. Ma.N. single, 
elongated. Mi.N. 3-4, small and distributed. 

Habitat : Psammophilic and among algal mats, marine, polyhaline (29.5-32.5PSU). 
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Distribution : India : Andhra Pradesh : 
Visakhapatnam coast (present record) 

Elsewhere : English Channel (Dragesco, 1960), 
Caspian Sea (Agamaliev, 1978), Dee estuary (Webb, 
1956), Plymouth (Leaky and Leaky, 1963), North 
Yorkshire (Hartwig and Parker, 1971), Tees estuary 
(Parker, 1981), Southwales (Wright, 1982). 

Suborder DYSTERIINA Deroux, 1976. 

Family DYSTERIDAE Cleparede and Lachmann, 

1858 

Cells some what laterally compressed, left ventral 
somatic kineties broken into preoral and midventral 
postoral fields. 

Fig. 94. Chlamydodon triquetris 

Genus : Dysteria Huxley, 1857. 

Projection of left non ciliated ventrum covers right ventral body kineties. 

90. Dysteria calkensi Kahl, 1933 
(Fig. 95; Plate VIII. Fig. 3) 

Description : Cells are ovoid, laterally compressed, dorsal surface convex, ventral side 
flat, 42.5-68.6 x 22.0-28.4pm in size; left ventral 
side with a nonciliated ventral plate; cytostome 
and cytopharyngeal basket are ventral, in a 
furrow at the anterior end on the right margin. 

There is a pointed keel all along the left margin 
with a conspicous posterior stylus; postoral 
ciliation is continuous with preoral ciliation on n 
the right side of the cytostome and runs parallel § 
to right margin; Ma.N oval, large; Mi.N small; 
generally 2-3 contractile vacuoles. 

Habitat : Psammophilic, marine, polyhaline 
(30-32PSU). 

Distribution : India : Andhra Pradesh : 

Visakhapatnam coast (present record) 

Elsewhere ; Woods Hole, USA (Calkins, 

1905). 




Fig. 95. Dysteria calkensi 
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Subclass SUCTORIA Claparede and Lachmann, 1858 
Order EXOGENIDA Collins, 1912 
Family PODOPHRYIDAE Haeckel, 1866 

Trophonts are small, spherical or pyriform; tentacles apical or evenly distributed with or 
without a stalk or lorica. 

Key to the genera 


1. Cells subspherical with a stalk. Podophrya 

2. Cells spherical without a stalk. Sphaerophrya 


Genus Podophrya Ehrenberg, 1833 

Cell subspherical, normally with a rigid stalk, suctorial tentacles in fasicles or distributed 
on the entire surface (Kudo, 1966). 

91. Podophrya sp. 

(Fi£. 96; Plate VIII. Fig. 4) 

Description : Trophonts small, subspherical, 20-30 x 25-35pm in size; capiatate suctorial 
tentacles of various lengths uniformly distributed on the entirte surface of the cell; stalk small 
and rigid; Ma.N spherical. There is one large contractile vacuole. 



Fig. 96. Podophrya sp. 
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Habitat : Planktonic, marine, polyhaline (27-33PSU). 

Distribution : India : Andhra Pradesh : Visakhapatnam harbour (Ratna Bharathi, 1998); 
coast (present record). 

Genus Sphaerophrya Claparede and Lachmann, 1859 
Cells are spherical with out a stalk. Tentacles may or may not be distributed. 

Key to species 


1. Tentacles of different lengths. S. magna 

2. Tentacles of equal length. S. soliformis 


92. Sphaerophrya magna Maupas, 1883 
(Fig. 97; Plate VIII. Fig. 5) 

Description : Cells spherical, 28-48(im 
in diameter without a stalk; numerous 
tentacles of different lengths evenly 
distributed all over the surface; Ma.N oval; 
contractile vacuole not seen. 

Habitat : In the decaying mangrove 
leaves and creeks, brackish, mesohaline 
(<12PSU). 

Distribution : India : Andhra Pradesh : 

Godavari-Coringa mangroves (present 
record). 

Remarks : Generally a freshwater 
species found associated with decaying 
vegetation. This is the first record of the 

species under brackish water conditions. __ _ , 

Fig. 97. Sphaerophrya magna 

93. Sphaerophrya soliformis Lauterbom, 1908 
(Fig. 98; Plate VIII. Fig. 6) 

Description ; Cells large, spherical without a stalk, 100-120(xm in diameter. Tentacles 
fine, of equal length and uniformly distributed, often capitate; Ma.N oval, eccentric; single 
spherical contractile vacuole. 

Habitat : Planktonic or on PFU, brackish, mesohaline (15-25PSU). 
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Distribution : India : Andhra 
Pradesh : Visakhapatnam harbour 
(present record). 

Remarks : Generally spropelic 
species occurring in decomposing 
organic material. This is the first report 
of the occurence of this species in 
brackish water conditions. 

Order ENDOGENEA Collins, 1912. 

Family ACINETIDAE Stein, 1859 

Free living or attatched to prey, 
never intracellular; lorica present, 
usually stalked. Tentacles either in two 

groups or distributed all over the body. „ 

6 v 3 Fig. 98. S. soliformis 

Key to the genera 


1. Tentacles in fascicles, body longer than wide. Acineta 

2. Tentacles in fascicles, body wider than long. Trematosoma 


Genus Acineta Ehrenberg, 1833 

Body longer than wide; 2-3 tentacular 
fasicles; body completely or partly filling lorica. 

94. Acineta tuberosa Ehrenberg, 1833 
(Fig. 99; Plate VIII. Fig.l) 

Description : Cells more or less trumpet 
shaped lorica present. 50-80jum in height, stalk 
thin, short, 20-25|Lim in length; 2 fascicles of 
8-10 tentacles on either side of body at distal 
end, 30-35pm long; Ma.N oval, central; 2 small 
contractile vacuoles at the base of body. 

Habitat : Planktonic, epiphytic, marine, 
polyhaline (28-31.5PSU). 

Distribution : India : Andhra Pradesh : 

_ , Visakhapatnam coast (Radhakrishna, 1984). 

Fig. 99. Acineta tuberosa 
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Remarks : Commonly found attatched to algae Ulva fasciata and Gracilaria corticata , 
cosmopoliton in distribution. 

Genus Trematosoma Batisse, 1973 

Body wider than long; tentacle fascicles elongated along compressed distal body surface. 

95. Trematosoma sp. 

(Fig. 100) 

Description : Trophonts transversely elongated, more or less rectangular, 25-30 x 100- 
120pm. Tentacles of varying lengths ranging from 25 mm-150 mm arranged on the distal 
body surface in fascicles. Ma.N spherical, central; no contractile vacuole. 

Habitat : Planktonic, brackish, mesohaline (20-25PSU). 

Distribution : India : Andhra Pradesh : Visakhapatnam harbour (Ratna Bharathi, 1998). 



Fig. 100. Trematosoma sp. 

Family DENDROSOMATIDAE Fraipont, 1878 

Cells attached to the substratum with the broader part of the body. No stalk or stalk-like 
process. 

Genus Trichophrya Claparede and Lachmann, 1859 
Body variable, tentacles simple in fascicles, often not regularly arranged. 
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96. Trichophrya sp. 

(Fig. 101; Plate VIH. Fig. 8) 

Description : Cells cylindrical or sometimes dumb-bell shaped, without a stalk 60-90 x 
40-60pm in size; tentacles in two fascicles at either end of the body; nucleus spherical or 
ovoid, central, no contractile vacuole seen. 



Habitat : Planktonic marine, polyhaline (28-32PSU). 

Distribution : India : Andhra Pradesh : Visakhapatnam coast (Radhakrishna, 1984). 

Remarks : Wales (1923) reported a similar species slightly smaller in size (60-75 x 40- 
45pm) from Vancouver. 

Family TOKOPHRYIDAE Jankowski in Lynn and Small, 1985 
Lorica is absent; tentacles single or in fascicles; distributed evenly on the body. 

Genus Tokophrya Biitschli, 1889 

Cells pyriform or pyramidal with a stalk; thin capitate tentacles emerge from distal bulbus 
process. 


97. Tokophrya sp. 

(Fig. 102; Plate VIII. Fig. 9) 

Description :Cells transversely elongated or typically inverted pyriform on a small stalk 
and an attaching disc, body 60-70 x 20-30pm in size without a lorica. Stalk 20-30pm in 
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Fig. 102. Tokophrya sp. 

length; Ma.N oval in the distal half of the body; 10-14 tentacles in each fascicle at the 
anterior end, emerging from a bulbous process; 2 or 3 contractile vacuoles. 

Habitat ; Psammophilic / epiphytic, oligohaline (<4PSU). 

Distribution : India : Orissa : Chilka Lake (Das, 1995). 


Class NASSOPHOREA Small and Lynn, 1981 
Order SYNHYMENIIDA de puytorac et al. 1974 
Family ORTHODONELLIDAE Jankowski, 1968 

Body is thickly ciliated. Synhymenium extending from right postoral to left preoral body 
surface. 


Genus Orthodonella Bhatia, 1936 
With long rostrum bent to left. 


98. Orthodonella sp. 

(Fig. 103; Plate IX. Fig. 1) 

Description : Cells elongate, anterior end drawn out into a characteristic beak-like projection 
bent towards left; 64-80 x 36-40jLim in size, oral apperture supported by a basket of trichites; 
small polykinetids forming a synhymenium extending from right post oral body surface to 
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left preoral body surface; Ma.N single oval; Mi.N 
spherical close to Ma.N; somatic ciliation uniform, 30- 
40 parallel monokineties; contractile vacuole single, 
subterminal. 

Habitat : Planktonic, marine, polyhaline (25- 
32PSU). 

Distribution : India : Andhra Pradesh : 

Visakhapatnam harbour (Ratna Bharathi, 1998). 

Order NASSULIDA Jankowski, 1967 
Family NASSULIDAE de Fromentel, 1874 

Cyrtos large with complete nematodesmata; few to 
many oral polykinetids forming a fringe from postoral 
region sidewise to left, sometimes onto the dorsum. 

Single genus. 

Genus NASSULA Ehrenberg, 1833 
Generally large with a dense ciliation with characters of the family 

Key to species 

1. Cells large, ellipsoid with rounded ends. Cytostome located at 1/3 distance from anterior 
end. Ma.N spherical, contractile vacuoles 2. N. notata 

2. Cells small ellipsoid, fragile, cytostome 1/4 distance from 
anterior end. Ma.N cylindrcal, contactile vacuole large 
single. N. citrea 

99. Nassula notata (O.F. Muller) Buddbr, 1911 
(Fig. 104; Plate IX. Fig. 2) 

Description : Cells ellipsoid, ends rounded 120-140 x 40- 
56|im, cytostome located at 1/3 distance of body length. Oral 
basket strong and distinct, cytostome deep in oral basket, oral 
polykinetids left to cytostome; Ma.N large, spherical in 
posterior half of body; Mi.N small; 2 large contractile vacuoles 
in posterior region; endoplasm generally brightly coloured. 

Habitat : Planktonic, marine, polyhaline (27-31PSU). 
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Distribution : India : Andhra Pradesh : Visakhapatnam coast (Radhakrishna, 1984). Orissa: 
Chilka Lake, India (Das, 1995). 

Elsewhere : North Sea (Kahl, 1934), Mediterranean, Luxhaven, France (Kahl, 1935), 

100. Nassula citrea Kahl, 1933 
(Fig. 105; Plate IX. Fig. 3) 

Description : Cells small, ellipsoid, somewhat fragile 
60-70 x 25-30(lm in size; cytostome located 1/4 the distance 
of body length; oral polykinetids in rows of 4 kinetosomes; 
oral basket clear, strong; cytostome deep in oral basket; 

Ma.N oval or cylindrical; Mi.N small; Three large 
contractile vacuoles seen at posterior end; somatic ciliation 
dense, uniform, 18-20 monokineties. 

Habitat : Mangrove creeks/sediments, oligohaline (6- 
11.5PSU) 

Distribution : India : Andhra Pradesh : Godavari- 
Coringa mangroves (present report). 

Elsewhere : Sylt, Germany (Kahl, 1931), Dee estuary 
(Webb, 1956). 

Suborder Parahymenostomatina Grain et al ., 1976 
Family FURGOSONIDAE Corliss, 1979 

Cells with three left oral polykinitids and one short right 
paroral kinetid; not confined to oral cavity. 

Genus Furgosonia Jankowski, 1964 
With characters of the family. 

101. Furgosonia sp. 

(Fig. 106) 

Description : Cells oval, small, 40-48x32-38|im in size; 
somatic kinities > 30; uniformly distributed membranelle on 
the left of oral aperture; paroral ciliature dikinities; Ma.N. 
central, spherical; Mi.N. small, adjacent to macronucleus; 
contractile vacuole single, posterior. 




Fig. 105. N. citrea 
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Habitat : Planktonic, lowsaline, oligohaline (5.59PSU) 

Distribution : India : Andhra Pradesh : Visakhapatnam harbour (Ratna Bharathi, 1998). 

Order PENICULIDA Faure-Fremiet in Corliss, 1979 
Suborder FRONTONIINA Small & Lynn, 1985 

Family FRONTONIDAE Kahl, 1926 

Oral nematodesmata more pominent to a side and/or of the mouth; three long large 
polykinitids in oral cavity; cytostome expands along post oral suture. 

Genus Frontonia Eherenberg, 1838 

Cells ovoid to ellipsoid, oral groove in anterior 1/3 of body; postoral kinities usually to 
left of oral polykinitids. 

102. Frontonia marina Fabre-Dom, 1891 
(Fig. 107) 

Description : Cells oval, 150-195 x 80-120pm in size; anterior end flat and rounded. Oral 
groove lies in the anterior 1/3 of body on ventral side. Left edge more curved than the right 
and forms a prominent ectoplasmic lip posteriorly; 3 long, large 
polykinities seen in the oral cavity; preoral and postoral sutures 
long; somatic kinities converge near sutures; Ma.N oval, single; 

Mi.N 1-4, small, closely located; contractile vacuole large, posterior. 

Habitat : Psammophilic, mangrove sediments. Brackish, 
mesohaline (12-26 PSU) 

Distribution : India : Andhra Pradesh : Visakhapatnam harbour 
(Ratna Bharathi, 1998), coast, Godavari-Coringa mangroves 
(present study); Orissa : Chilka Lake (Das, 1995). 

Elsewhere : Baltic Sea (Kahl, 1933), French coast of Atlantic 
(Dragesco, 1960), Niva Bay and Asko harbour (Fenchel, 1969) 

Salt marshes of Lousiana, U.S.A. (Elliot and Bamforth, 1975), 

Plymouth (Hartwig and Parker, 1977), Solar Lake, Red Sea shore 
(Wilbert and Kahan, 1981). 

Subclass HYPOTRICHIA Stein, 1859 
Order EUPLOTIDA Small and Lynn 1985 
Family ASPIDISCIDAE Eherenberg, 1838 



Fig. 107. Frontonia marina 


Cells nearly circular in frontal outline, flattened, disc-shaped and strongly thigmotactic. 
There are no left marginal cirri. Frontoventrals and transverse cirri tend to be relatively thick, 



92 


Rec. zool. Surv. India, Occ. Paper No. 282 


short flayed and thigmotactic. No apparent endoral or paroral structures. Ma.N usually ‘C* 
or horse shoe shaped (Borror and Hills, 1995). 

Genus Aspidisca Eherenberg, 1838 

7-15 frontoventrals and 5 or more transverse cirri; right caudal cirri and dorsal cilia 
absent; AZM reduced to few collor membranelle within a ventral fossa. Lapet membranelles 
located within a ventral buccal cavity (Borror and Hill 1995). 

Key to species 

1. Cells oval, dorsal side smooth, frontoventrals 7, transverse cirri 5. A characteristic spine 


seen between the two left transverses cirri. A. lynceus 

2. Cells oval, dorsal side ridged, frontoventrals 7, transverse cirri 8. A. costata 


3. Cells oval, left margin serrated, ventral side ridged, frontoventrals 8, transverse cirri 6 
. A. aculeata 


103. Aspidisca lynceus Ehrenberg 1838 
(Fig. 108; Plate IX. Fig. 4) 

Description : Cells ovoid or circular, flat and disc¬ 
like, 25-30 x 30-35jim in size; dorsal side smooth 
without ribs. Frontoventrals arranged in the anterior 
half of body, four of them forming an arch, transverse 
cirri 5, left serial oral polykinetids separate; Ma.N horse 
shoe shaped, large and massive; A characteristic spine 
seen between the two left transverse cirri. 

Habitat : planktonic, psammophilic, occurs 
abundantly in decaying organic matter, brackish. 

Distribution : India : Andhra Pradesh : 
Visakhapatnam harbour (Rama Bharathi, 1998). 

Elsewhere : Plymouth (Hartwig and Parker 1977), 
River Toronto, North Italy (Madoni, 1984). 



Fig. 108. Aspidisca lynceus 


104. Aspidisca costata (Dujardin, 1842) Claparede and Lachmann, 1859 

(Fig. 109; Plate IX. Fig. 5&6) 

Description : Cells oval, compressed; ventral side flat. Dorsal side convex, ridged; 32-56 
x 25-45 }im in size; AZM reduced; buccal complex small, ventral, in left posterior part of 
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the body and always enclosed in a membrane; Frontoventral cirri 7, arranged in anterior half. 
Transverse cirri 8, arranged in a row, 2 of which are located at the base of buccal complex. 
Ma.N large, ‘C’ shaped. Mi.N is small, spherical 
and anterior in position. Contractile vacuole small, 
located at the root of transverse cirri. 

Habitat : planktonic, psammophilic, epiphytic, 
marine, polyhaline (29-32PSU). 

Distribution : India : Andhra Pradesh : 

Visakhapatnam coast (Radhakrishna, 1984), 
harbour (Ratna Bharathi, 1998); Punjab (Bhatia 
1936) ; West Bengal (Das et al, 1993). 

Elsewhere : Cosmopoliton, found in various 
types of water bodies. Recorded from Australia 
(Patterson etal., 1984), Plymouth, Britan (Hartwig 
and Parker, 1977) and Northern Italy (Madoni, 

1981) in brackishwater environments 

105. Aspidisca aculeata (Ehrenberg, 1838) Mansfeld, 1926 
(Fig. 110; Plate DC. Fig. 7) 

Description : Cells more or less circular, 35-45 x 
25-30(lm in size; left margin of the body serrated and 
transparent; ventral surface ridged; buccal complex in 
two sections, one lateral and anterior to ffontoventrals 
and the other posterior near transverse cirri. 
Frontoventrals 8, Transverse cirri 6. Ma.N horse-shoe 
shaped, Mi.N small and spherical. 

Habitat : Mangrove creeks/sediments, oligohaline 
(<10PSU). 

Distribution : India : Andhra Pradesh : Godavari- 
Coringa mangroves (present record). 

Elsewhere : Germany (Mansfeld, 1923), among the 
algal mats in the coast of New Hampshire (Borror, 
1973). 




Fig. 110. A aculeata 



94 


Rec. zool. Surv. India, Occ. Paper No. 282 


Family EUPLOTIDAE 

Cells are flattened ventrally; Argyrome well developed; macronucleus single, C-shaped 
or horse-shoe shaped; Frontoventral, transverse cirri, varying numbers of non hypertrophied 
left marginal cirri and ventrally located caudal cirri present; AZM conspicuous; little separation 
between collor and lappet region; paroral ciliature in the form of a patch, deep within the 
posterior end of buccal cavity which is situated by the side of an endoral monokinetal row 


of cilia (Borror and Hill, 1995). 

Key to the genera 

1. Dorsal argyrome system double or complex, Frontoventral cirri 10. Euplotes 

2. Dorsal argyrome double. Frontoventral cirri 9. Euplotoides 

3. Dorsal argyrome, double, triple or complex. Frontoventrals 7-9. Euplotopsis 

4. Dorsal argyrome single. Frontoventrals typically 10. Moneuplotes 


5. Cirri reduced to caudals. Transverse cirri in a row. Dorsal argyrome double. 

. Paraeuplotes 


Genus Euplotes Ehrenberg, 1830 

Primarily marine, frontoventrals typically 10, dorsal argyrome systems double to complex. 
Dorsal surface usually have several ribs. AZM well developed. Macronucleus more or less 
C- shaped. 


Key to species 

1. Cells elliptical, Ma.N ‘C’ shaped, frontoventrals 10, transverse 5, caudal 5, dorsal argyrome 

complex. E. charon 

2. Cells small, oval, Ma.N spherical, frontoventrals 10, transverse 5, caudal cirri 4, dorsal 

argyrome complex. E. moebiusi 

106. Euplotes charon (Muller) Ehrenberg, 1830 
(Fig. Ill; Plate DC. Figs. 8-10) 

Description -.Cells elliptical, 70-90 x 60-85|im in size; ventral surface flat, 3-5 conspicuous 
striations on the pellicle. AZM well developed, frontoventrals 10, transverse 5, caudal cirri 
5, Ma.N ‘C’ shaped, Mi.N small, spherical, close to the Ma.N, dorsal argyrome complex, 
contractile vacuole small, posterior. 

Habitat : Psammophilic and planktonic, marine, polyhaline (29.5-33.5PSU). 
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Distribution : India : Andhra Pradesh : Visakhapatnam coast (Radhakrishna, 1984), harbour 
(Ratna Bharathi, 1998). 

Elsewhere : French coast of Atlantic and Mediterranean (Dragesco, 1960). 



Fig. Ill, Euplotes charon Fig. 112. E. moebiusi 


107. Euplotes moebiusi Kahl, 1935 
(Fig. 112; Plate X. Figs. 1&2) 

Description : Cells small, ellipsoid, transparent, 32-36 x 20-36pm in size; AZM small; 
ffontoventrals 10, transverse 5 and caudal cirri 4; There are 6 antero-posterior ribs on dorsal 
surface, Ma.N spherical, Mi.N small, adherent to macronucleus, dorsal argyrome complex. 

Habitat : Planktonic, psammophilic, brackishwater, mesohaline (18.5-22.5PSU). 

Distribution : India : Andhra Pradesh : Visakhapatnam coast (Radhakrishna, 1984), harbour 
(Ganapati and Rao, 1958, Rao and Ganapati 1968, Ratna Bharathi, 1998). 

Elsewhere : Europe (Kahl, 1931), American coast of Atlantic (Borror, 1963). 

Genus Euplotopsis Borror and Hill, 1995 

Occur both in fresh and marine habitats. Dorsal argyrome may be triple, double or 
complex; 7-9 frontoventral cirri. 
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108. Euplotopsis affinis Dujardin, 1841 
(Fig. 113; Plate X. Fig. 3) 


Description : Cells oval usually filled with algal 
cells 40-50 x 30-40|j.m in size. Peristome extends 
almost upto middle of the body. AZM well 
developed. There is a double dorsal argyrome; 
Frontoventrals 10, transverse 5, caudal cirri 4; Ma.N 
sickle shaped, contractile vacuole single below 
peristome. 

Habitat : Epiphytic, marine, polyhaline (30.5- 
33.0PSU). 

Distribution : India : Andhra Pradesh : 
Visakhapatnam coast (present record). 

Elsewhere : Caspian Sea (Agamaliev, 1978). 

Genus Euplotoides Borror and Hill, 1995 

Typically freshwater genus; some are seen in 
low saline estuaries; dorsal argyrome double type; 
Frontoventral cirri 9. 



Fig. 113. Euplotopsis affinis 


109. Euplotoides aediculatus Pearson, 1943 
(Fig. 114; Plate X. Figs. 4&5) 


■I 



Fig. 114. Euplotoides aediculatus 


Description : Cells broadly oval, or rectangular, 90- 
120 x 80-90pm in size; dorsal surface smooth without 
any ridges; There are 6 rows of sensory bristles on the 
dorsal surface. Dorsal argyrome double; peristome long, 
extends upto 3/4 the length of body. AZM well 
developed. Frontoventrals 8, transverse cirri 5, caudal 
cirri 5. Ma.N bandiform, curved. Mi.N is small, spherical; 
contractile vacuole 1, large, near posterior end. 

Habitat : Mangrove sediments, oligohaline 
(<6.0PSU). 

Distribution : India : Andhra Pradesh : Godavari- 
coringa mangroves (present record). 

Remarks : Cosmopoliton in distribution. Reported 
from fresh and brackish water bodies with decaying 
organic matter (Bick, 1972). 
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Genus Moneuplotes Jankowski, 1979 

All marine, non-encysting; Frontoventral cirri typically 10, transverse and caudal cirri 
vary in number, dorsal argyrome single type, no algal cells in the endoplasm. 

Key to species 

j ^ 

1. Cells broadly oval, macronucleus ‘C’ shaped, frontoventrals 10, transverse 5, caudal cirri 

4 . M. vannus 

2. Cells small, triangular, transverse 6, frontoventrals 10, caudal cirri, macronucleus band¬ 
like. M. terricola 


110. Moneuplotes vannus (Muller, 1786) Jankowski, 1979 
(Fig. 115; Plate X. Figs. 6-8) 

Description : Cells broadly oval with characteristic retractile -granules seen in central 
region, 120-140 x 80- 100pm in size; Dorsal surface convex, smooth, dorsal argyrome simple, 

single pattern; ventral surface flat with 10 frontoventrals, 5 
transverse (in two groups) and 4 caudal cirri. Peristome 
well marked with powerful AZM extending upto 2/3 the 
length of body. Ma.N ‘C’ shaped; Mi.N single, near the 
arm of the Ma.N; contractile vacuole single, large. 

Habitat : Planktonic, psammophilic, epiphytic, marine, 
polyhaline (28.5-33.4PSU). 

Locality : Visakhapatnam harbour, coast. 

Distribution : India : Andhra Pradesh : Visakhapatnam 
coast (Ganapati and Rao, 1958, Rao and Ganapati 1968, 

Radhakrishna, 1984) harbour (Ratna Bharathi, 1998). 

Elsewhere :Common inhabitant of interstitial sands rich 
in organic matter. Widely distributed in Baltic Sea 
(Dragesco, I960), North American coast of Atlantic, Maine 
to Florida (Borror, 1963), European coast of Atlantic 
(Mechelon and Darner, 1984). 

111. Moneuplotes terricola Penard, 1922 
(Fig. 116; Plate X. Fig. 9) 

Description : Cells small, more or less triangular, 50-60 x 35-40pm in size; anterior end flat, 
posterior end bluntly pointed; dorsal side smooth, argyrome simple; Frontoventrals 10, transverse 
6, and caudal cirri 5. Ma.N band-like and ‘L’ shaped; contractile vacuoles small, 2. 



Fig. 115. Moneuplotes vannus 
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Habitat : Psammophilic, marine. 

Distribution : India : Andhra Pradesh : 

Visakhapatnam coast (present record) 

Elsewhere : Northern Germany (Kahl, 1933). 

Remarks : Borror and Hill 1995, considered E. 
terricola as an aberrant species, since there is no 
information on cortical structure. In our preparations 
stained according to modified Kleins dry silver 
technique and with silver carbonate, the species 
exhibited a simple single argyrome as is typical of 
“vannus group” The species is therefore assigned to 
the genus Moneuplotes Jankowski, as M. terricola. 

Genus Paraeuplotes Wichterman, 1942 

No marginal cirri, there is only one small group of 
caudal cirri, row of transverse cirri, extensive. AZM 
well developed. Undulating membrane absent, macronucleus ‘C’ shaped (Borror, 1972). 

112. Paraeuplotes andhrae n. sp. 

(Fig. 117) 

Description : Cells oval, 37-50 x 30-45pm in size; ventral surface concave, dorsal side 
convex, with a ridge. AZM well developed. There is a ciliary ring in the ventral surface, 

posterior half of which is marked by a ciliary plate 
and the anterior end by 2 ciliary tuft. 5-6 well formed 
caudal cirri. Ma.N bean shaped. Mi.N located close to 
Ma.N often in indentation; contractile vacuoles 4-5. 

Habitat : Epiphytic, marine, polyhaline (30-32PSU); 
a rare form found associated with Ulva fasciata. 

Distribution : India : Andhra Pradesh : 
Visakhapatnam coast (Radhakrishna, 1984). 

Remarks : Paraeuplotes Witchermann is a rare genus 
with uncertain taxonomic position. There is no addition 
to this genus since its inception in 1942. P. tortugensis, 
the type species was found associated with the coral, 
Euricea crassa, on the coast of Tolugas, Florida. In 
comparison, the present species is much smaller (37- 
50 x 30-45pm) in size than P. tortugensis (85 x 75pm) 



Fig. 117. Paraeuplotes andhrae n. sp 
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and found associated with the alga, Ulva fasciata, on the coast of Visakhapatnam, Bay of 
Bengal. Besides the species has a characteristic wide ciliary ring on ventral surface. In view 
of the morphological differences and occurrence in association with algae, the species is 
considered new to science for which the name Paraeuplotes andhrae n.sp. is suggested. 


Family URONYCHIDAE Jankowski in Small and Lynn, 1985 

There are 3 hypertrophied dorsally located caudal cirri. AZM separated into a distinct 
collor and lapet (Borror and Hill, 1995). 


Genus Diophrys Dujardin, 1840 

Cells with more or less parallel sides, dorsoventrally flattened and circular in cross section; 
buccal cavity ventral; Frontoventral cirri variable (but fewer) in number; 3 hypertrophied 
dorsal caudal cirri, paroral and endoral membranes conspicuous; usually 2 or more macronuclei. 


113. Diophrys appendiculata Ehrenberg, 1838 
(Fig. 118; Plate XI. Fig. 1) 

Description : Cells bluntly rounded, buccal complex wide 
and extends upto half the length of body. Right edge of buccal 
complex raised with a conspicuous undulating membrane; 
firontoventrals 5, in two groups; ventral cirri 2, weak; anal 
cirri 5. There are 3 hypertrophied dorsal caudal cirri; Ma.N 
2, oval; 2, small Mi.N present; contractile vacuoles small and 
many. 

Habitat : Psammophilic, marine, polyhaline (28-31PSU). 

Distribution : India : Andhra Pradesh : Visakhapatnam 
coast (Ganapati and Rao, 1958; Rao and Ganapati, 1968, 
Radhakrishna, 1984) 

Elsewhere : Gulf of Mexico (Smith, 1904), Europe (Kahl, 
1935), Alligator harbour, Florida. USA. (Borror, 1963). 


I 



Class OLIGOHYMENOPHOREA, de Puytarac et al ., 1974 

Order HYMENOSTOMATIDA Delorge and Herouard, 1896. 

Suborder TETRAHYMENINA Faure-Fremeit in Corliss, 1956 
Family TETRAHYMENIDAE Corliss, 1952 

The first anterior body kinetid in each kinety is dikenetid. Oral area with undulating membrane 
and 3 left oral polykinetids; kinetosomes uniformly spaced; Paroral dikinetid ciliated throughout. 
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Genus Tetrahymena Furgason, 1940 
Oral polykinetids straight, never sigmoid 

Key to species 

1. Actively swimming pyriform cells, tetrahyrhenal complex located 1/3 of body length 

from anterior apex; macronucleus oval. T. pyriformis (complex) 

2. Elliptical cells with sharply pointed anterior end, tetrahymenal complex nearer the anterior 

end, macronucleus oval. T. thermophila 

114. Tetrahymena pyriformis (complex) Ehrenberg, 1838 

(Fig. 119; Plate XI. Figs. 2&3) 

Description : Cells small, actively swimming, 
pyriform in shape; anterior end bluntly pointed, 
posterior end rounded, 40-60 x 35-50|im in size; 
characteristic ‘tetrahymenal complex’ consisting 
of undulating membrane and 3 polykinetids seen 
in anterior 1/3 of cell. Cytostome reduced; Ma.N 
oval; Mi.N absent; somatic ciliation uniform, 15- 
20 longitudinal parallel monokineties. 

Habitat : Planktonic, brackishwater, euryhaline 
(4-23.4PSU) 

Distribution : India : Andhra Pradesh : 

Visakhapatnam harbour (Ratna Bharathi, 1998) 
and Godavari Coringa mangroves (present record); 

Orissa : Chilka Lake (Das, 1995). 

Elsewhere : Cosmopoliton, widely distributed 
in Europe and North America (Nanney and Fig. 119. Tetrahymena pyriformis (complex) 

McCoy, 1976). 

115. Tetrahymena thermophila Nanney and Me Coy, 1976 

(Fig. 120; Plate XI. Fig. 4) 

Description : Body elliptical, 60-80 x 20-40mm in size, anterior end sharply pointed, 
posterior end rounded, cytostome and tetrahymenal complex small, close to anterior apex. 
Ma.N oval; Mi.N small adherent to Ma.N; somatic ciliation uniform, 15-20 straight 
monokineties, contractile vacuole single, at posterior end. 

Habitat : Planktonic, brackish, mesohaline (20-25PSU), tolerant to high temperature (Ca. 
37° C). 
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Distribution : India : Andhra Pradesh : Visakhapatnam 
harbour (Ratna Bharathi, 1998). 

Elsewhere : North America (Nanney and McCoy, 1976). 

This is the first record from brackishwater in India. 

Family TURANIELLIDAE Didier, 1971 

Right ventral kineties bent to left and twist forward, 
parallel to anterior suture; 1 or more body kineties 
intecepted by left rear edge of oral cavity. 

Genus Colpidium Stein, 1860 

Cells are elongate or reniform, polykinetids of equal 
size each of 3 kinetosomal rows, cytostome small and 
triangular extending upto 1/4 the length of body. 

116. Colpidium campylum Stokes, 1886 
(Fig. 121) 

Description : Cells oval or reniform 80-100 x 30-45|im in size; preoral suture curved to 
left and displaced to ventral side; cytostome small, near right side, about Va the distance from 
anterior end; buccal cavity with 3 polykinetids and undulating membrane. Ma.N single, 

spherical; Mi.N single, central, close to Ma.N; contractile 
vacuole small, located near right margin; somatic ciliation 
uniform, 25-30 monkineties; caudal cilia, 5-6 in number and 
longer than somatic cilia. 

Habitat : Mangrove creeks/sediments, brackish, oligohaline 
(8-10PSU). 

Distribution : India : Andhra Pradesh : Godavari-Coringa 
mangroves (present record). 

Remarks : Cosmopoliton, occurring in waters rich in 
decomposing matter (Bick, 1972). 

Order SCUTICOCILIATIDA Small, 1967 
Suborder PHILASTERINA Small, 1967 
Family CRYPTOCHILIDAE Berger in CorUss, 1956 

Cells with tapered front and rear ends; laterally compressed, 
usually with a caudal projection; oral area behind the equator. 
Fig. 121. Colpidium compylum includes only one Genus. 




Fig. 120. T. thermophila 
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Genus Biggeria Kahl, 1934 
With characters of the family 


117. Biggeria ganapatii n sp. 

(Fig. 122) 

Description :Cells spindle shaped or elliptical with pointed ends; Posterior end drawn out 
into a narrow spine; 60-120 x 30-60pm in size; Cytostome in posterior half of body, which 

opens into a vestibule that leads into narrow cytopharynx; 
Roof of vestibule ciliated; Ma.N spherical; Mi.N adherent 
to it; Somatic ciliature sparse, 5-6 monokineties; 2-3 
contractile vacuoles in posterior half of body. 

Habitat : Epiphytic, marine, polyhaline (27-31.2PSU) 

Distribution : India : Andhra Pradesh : Visakhapatnam 
coast (Radhakrishna, 1984). 

Type slides : Z.S.I No. 2470 

Remarks : Species of Biggeria are commonly found in 
alimentary tract of sea urchins as endocommesals. During 
the study, Biggeria sp. is noticed dwelling in mucus layer 
on Ulvafasciata and is not comparable to any of the already 
described species in morphometries. The species is therefore 
considered new to science for which the name Biggeria 
ganapatii n sp. is proposed in honour of late Professor 
Fig. 122. Biggeria ganapatii n. sp. p jq Ganapati, a renowned protozoologist from India. 

Family URONEMATIDAE Thomson, 1964 

Cells are small, < 50pm, ovoid; anterior pole flat, round, unciliated; oral polykinetids 
reduced; one polykinetid unciliated, oral area long scuticovestige ciliated. 

Genus Uronema Dujardin, 1841 
Cytostome at or ahead of equator. 



Key to species 

1. Cells cylindrical, buccal apparatus small, reaching 1/3 of body length. Somatic kineties 

12-18. Ma.N spherical. U. marinum 

2. Cells oval, buccal apparatus less than half the length of body. Somatic kineties 10-15. 

Ma.N oval. U. nigricans 





KALAVATI and RAMAN : Taxonomy and Ecology of Ciliated Protozoa... 


103 


3. Cells broadly oval. Buccal apparatus reaching middle of the body. Ma.N massive, elongate, 
somatic kineties 20-25. U. filificum 


118. Uronema marinum Dujardin, 
(Fig. 123) 

Description : Cells cylindrical, round in cross section; 
anterior region flat, non ciliated; 30-45 x 10- 12pm in size; 
cytostome near equator with distinct paroral membrane; somatic 
ciliation uniform, 12-18 (usually 15) monokineties; caudal 
cilium long, buccal apparatus never reaching centre of the 
body; Ma.N spherical in anterior half of body; Mi.N small 
and close Ma.N; contractile vacuole large and posterior; 
anterior part of body filled with numerous refractile granules. 

Habitat : Planktonic, marine, polyhaline (29.5-32.0PSU). 

Distribution : India : Andhra Pradesh : Visakhapatnam 
coast (Radhakrishna, 1984); Orissa : Chilka Lake (Das, 1995). 

Elsewhere : Gulf of Mexico (Smith, 1904), Mediterranean, 
salt marshes Lousiana (Elliot and Bamforth, 1975), Limfjord, 
Denmark (Anderson and Sorensen, 1986), 


1841 



Fig. 123. Uronema marinum 



Fig. 124. U. nigricans 


119. Uronema nigricans (O.F. Muller, 1786) Florentin, 1901 
(Fig. 124; Plate XI. Fig. 5) 

Description : Cells oval, 24-48 x 12-18.4 |0.m in size; anterior 
region hemispherical non ciliated; buccal apparatus small, reaches 
1/3 of body length consisting of an undulating membrane and 3 
polykineties; somatic ciliation uniform, 10-15 monokineties; Ma.N 
single, oval; Mi.N spherical; contractile vacuole single, near left 
cell margin; caudal cilium single, long. 

Habitat : Epiphytic, brackishwater, euryhaline (5.59-22.5PSU). 

Distribution : India : Andhra Pradesh : Visakhapatnam harbour 
(Ratna Bharathi, 1998). 

Elsewhere : In periphyton in Caspian Sea (Thompson and 
Erans, 1968; Agameliev, 1978), Solar Lake on the east coast of 
Senai (Wilbert and Kahan, 1981). 

Remarks : The species occurred in Visakhapatnam harbour in 
blooms proportions (4, 833 x 10 2 nos 1*') when the salinity dropped 
to 5.0PSU and oxygen undetectable. 
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120. Uronema filificum Kahl, 1931 
(Fig. 125) 

Description : Cells broadly oval, anterior end broad, flat and 
non ciliated; 35-45 x 20-25pm in size; cytostome in a depression 
in the middle portion of frontal plate; buccal apparatus reaching 
middle of the body consisting of an undulating membrane. Ma.N 
massive elongated in posterior half of body; Mi.N small, adherent 
to Ma.N; somatic ciliation uniform, 20-25 dikineties; caudal 
cilium single, long. 

Habitat : Psammophilic, marine, polyhaline (29.25-33.5PSU). 

Distribution : India : Andhra Pradesh : Visakhapatnam coast 
(present record); Orissa : Chilka Lake, (Das, 1995). 

Elsewhere : Sea water pits in Sylt, Helgoland, Germany (Kahl, 

1933), Alligator harbour, Florida (Borror, 1963), Solar Lake, 

Red Sea shore, East coast of Senai (Wilbert and Kahan, 1981). 

Suborder PLEURONEMATINA Faure-Fremeit in Corliss, 1956 
Family CYCLIDIIDAE Eherenberg, 1838 

Cells are small, ovoid, sparsely ciliated, often with bald apex; paroral membrane not 

prominent; cytostome often anterior; one long caudal 
cilium; post-cytostomal curve of paroral dikinetid 
inconspicuous. 

Genus Cyclidium O.F. Muller, 1786 
Oral polykinetids as variably arranged kinetosomal files. 

121. Cyclidium citrullus Cohn, 1865 
(Fig. 126) 

Description : Cells are oval in shape, 30-60 x 15-25 
pm in size, usually with a refractile pellicle; peristome on 
right side; paroral membrane forms a pocket around 
cytostomal groove; left edge of cytostomal grove 
nonciliated; Ma.N single, spherical located in middle of 
body; Mi.N spherical, relatively more conspicuous; 
contractile vacuole small, posterior; somatic ciliation 
uniform, 15-20 monokineties; caudal cilium long. 



126. Cyclidium citrullus 



Fig. 125. U. filificum 
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Habitat : Epiphytic, brackish, mesohaline (22-25.8PSU). 

Distribution : India : Andhra Pradesh : Visakhapatnam harbour (present record); Orissa 
: Chilka Lake, (Das, 1995). 

Elsewhere : Periphyton in west coast of Caspian Sea (Agameliev, 1978), Limfjord, Denmark 
(Andersen and Sorensen, 1986). 


Genus Cristigera Roux, 1899 


Oral polykinetids as one file of kinetosomes. 

122. Cristigera phoenix Penard, 1922 
(Fig. 127) 

Description : Small ovoid with flat nonciliated 
anterior end, 30-50 x 20-30pm in size; posterior cilia 
longer than anterior cilia; single, long caudal cilium 
present; Ma.N spherical, central; Mi.N small; 
peristome near mid ventral line; 8-100 paroral 
monokineties; one small contractile vacuole in middle 
of the body. 

Habitat : Epiphytic, marine, euryhaline (12.2- 
30.11PSU) 

Distribution : India : Andhra Pradesh : 
Visakhapatnam coast (Radhakrishna, 1984) 

Elsewhere :Salt marshes at Lousiana, USA (Elliot 
and Bamforth, 1975). 



Fig. 127. Cristigera phoenix 


Suborder PLEURONEMATINA Faure-Fremiet in Corliss, 1956 


Family PLEURONEMATIDAE Kent, 1881 


Second oral polykinetid long, linear; mid segment with not more than two rows of zig¬ 
zag kinetosomes; prominent post equatorial velum, with long stiff caudal cilia; cytostome in 
anterior l A of body. 


Genus Pleuronema Dujardin, 1836 

Right ventral body kineties extend beyond rear end of paroral dikinetid and terminates at 
a postoral suture; Left ventral kineties opposite. 
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Key to species 

1. Cells small, velum prominent. Ma.n oval, Mi.N single 5-8 caudal cilia P. settigera 

2. Cells large, velum prominent Ma.N spherical, Mi.N one or two, 4 caudal cilia. 

. P. coronatum 


123. Pleuronema setigerum Calkins, 1905 
(Fig. 128) 

Description : Body oval with rounded ends; ventral 
surface slightly concave; 40-56x20-28 pm in size; mouth 
sub-equatorial; velum conspicuous; Ma.N oval, large; 

Mi.N very small dot-like; somatic ciliation uniform, 
relatively sparse at anterior region, 20 monokineties; 5- 
8 stiff caudal cilia at posterior region. 

Habitat : Psammophilic, marine, polyhaline (28.5- 
32.4PSU). 

Distribution India : Andhra Pradesh : 

Visakhapatnam coast (Rao and Ganapati, 1968, present 
record) 

Elsewhere : Gulf of Mexico (Noland, 1937), Woods 
Hole, USA (Calkins, 1905), Alligator harbour, Florida 
(Borror, 1963). 

124. Pleuronema coronatum Kent 1881 
(Fig. 129) 

Description : Cells relatively large, broadly rounded, 
70-90 x 35-50|im in size; mouth sub-equatorial. Velum 
membrane reaches almost upto posterior end and highly 
extensible; Ma.N spherical, anterior, 5pm in diameter; 1 or 
2 Mi.N; contractile vacuole large, posterior; Caudal cilia 
four; Somatic ciliation uniform, 40-42 monokineties. 

Habitat : Psammophilic, marine, poly haline (30- 
33.4PSU). 

Distribution : India : Andhra Pradesh : Visakhapatnam 
coast (present record) 

Elsewhere : Gulf of Mexico (Noland, 1937), Alligator 
harbour, Florida (Borror, 1963). 



Fig. 129. P. coronatum 
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Subclass PLAGIOPYLIA Small and Lynn, 1985 
Order PLAGIOPYLIDA Small and Lynn, 1985 
Family PLAGIOPYLIDAE Schewiakoff, 1896 

Oral cavity deep opens ventrally away from apex. Internal tubular parts precede cytostome 
(Small and Lynn, 1985) 


Genus Plagiopyla Stein, 1860 

Tubular part of oral cavity extends to left. 

125. Plagiopyla nasuta Stein, 1860 
(Fig. 130) 

Description :Cells dorsoventrally flattened, yellowish in color 80-132 x 40-52jim in size; 
oral groove transverse; oral cavity forms a shallow groove with cytostome at the base of a 
striated tubular pocket on left end; numerous 
trichocysts distributed all over body. Ma.N oval 
or bean shaped, located near right margin. Mi.N 
small; there is a single large contractile vacuole 
at posterior end. 

Habitat : Mangrove sediments and 
decomposing leaf litter, oligohaline (<6PSU). 

Distribution : India : Andhra Pradesh : 

Godavari-Coringa mangrove creeks (present 
record); Orissa : Chilka Lake (Das, 1995). 

Elsewhere : Germany (Kahl, 1931), Alligator 
harbour (Borror, 1963), Caspian Sea (Agamaliev, 

1978 ). 

Class COLPODEA de Puytarac et al., 1974 
Order CYRTOLOPHOSIDIDA Foissner, 1978 
Family WOODRUFFIDAE Von Gelei, 1954 

Cells medium to large and free swimming; right oral polykinetid not segmented; more 
than 4 left oral polykinetids. 



Fig. 130. Plagiopyla nasuata 
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Genus Woodruffia Kahl, 1931 

Free swimming; left oral polykinetids never enter preoral suture, left oral polykinetids 
more than 20. 

126. Woodruffia rostrata Kahl, 1931 
(Fig. 131; Plate XI. Fig. 6) 

Description : Cells flat leaf-like, dorsoventally 
compressed, body elliptical in outline, broad in middle 
and narrow towards apex, 120-180 x 100-120|im in size, 
cytostome a narrow, diagnal slit on left side, at anterior 
end; 30-35 left oral short polykinetids seen; Ma.N single, 
spherical, surrounded by transparent hyaline space; 15- 
20pm in diameter; Mi.N 2, small and spherical; contractile 
vacuoles 2, present in posterior region; somatic ciliation 
uniform, 12-15 parallel rows of dikenetids. 

Habitat : Epiphytic, brackish, mesohaline (23.6- 
25PSU). 

Locality : Visakhapatnam harbour and coast. 

Distribution : India : Andhra Pradesh : Visakhapatnam 
coast, harbour (present record). 

Elsewhere : Northern Germany (Kahl 1931). Kahl 
reported this species in salt water culture along with 
Oscillattora. 

Order COLPODIDA de Puytorac et al ., 1974 
Family COLPODIDAE Ehrenberg, 1838. 

Genus Colpoda O.F. Muller, 1773 

Left oral polykinetid extends upto perimeter of oral opening. Oral cavity not tubular 

127. Colpoda sp. 

(Fig. 132; Plate XI. Fig. 7) 

Description : Cells typically kidney shaped, 40-50 x 30-35pm in size; buccal cavity with 
deep oral funnel that begins at the grove near left side of body; cytostomal complex is clearly 
defined by a notch below keel with 2 oral dikinetids of equal size; left oral polykinetid 
extends upto perimeter of oral opening; Ma.N large slightly elongated, 10-14m in length; 
Mi.N small, in close proximity to Ma.N; somatic cilia uniform, in dikineties often seen in 
deep groves; single, large contractile vacuole at posterior region. 
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Habitat : Epiphytic, marine, euryhaline 
(22.2-33.60PSU). 

Distribution : India : Andhra Pradesh : 
Visakhapatnam coast (present record). 

Remarks : Species of genus Colpoda are 
generally freshwater and associated with 
decaying vegetation. The present species is 
always found associated with Ulva faciata 
and Chaetomorpha under marine conditions 
(salinity 22.2-33.6PSU) along Visakhapatnam 
coast. The species is very small in size (40- 
50 x 30-35mm) and not comparable to any 
other described species, however, a new 
species has not been created to accommodate 
this species, for want of information on the 
detailed morphology. 



Fig. 132. Colpoda sp. 


4.3 DISTRIBUTION 

Species distribution varied considerably at all 4 areas of investigation viz., Visakhapatnam 
harbour and the local coast, Chilka Lagoon and the mangrove waterways and Kakinada bay 
in the Godavari delta. A total of 60 species were recorded at Visakhapatnam harbour; 62, in 
the coastal waters of Visakhapatnam, 26 in Chilka Lagoon and 20 in Godavari-Coringa 
mangrove regions. Spirotricheans remained the dominant group at all locations followed by 
Litostomateans and Oligohymenophorans. Karyorelicteans were seen only in the coastal 
waters and interstitial sediments of Visakhapatnam coast. Table 1 contains detailed information 
on their distribution and nature of the species as planktonic, psammophilic and epiphytic 
forms 


Table 1. Ciliated Protozoans : Species Distribution 


S. No. 

Species 

Visakha¬ 

patnam 

Harbour 

Visakha¬ 

patnam 

Coast 

Chilka 

Lagoon 

Godavari- 

Coringa 

Mangroves 

■ 

Trachelocerca multinucleata 

— 

PS 

— 

— 

■ 

T. minuta 

— 

— 

E 

E 


Tracheloraphis phoenicopterus 

— 

PS 

— 

— 


Remanella rugosa 

— 

PS 

— 

— 


R. margaritifera 

— 

PS 

— 

— 
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Table 1 Contd. 


S. No. 

Species 

Visakha- 

patnam 

Harbour 

Visakha- 

patnam 

Coast 

Chilka 

Lagoon 

Godavari- 

Coringa 

Magroves 

6. 

Avelia dragescoi n. sp. 

— 

PS 

— 

— 

7. 

Geleia nigriceps 

— 

PS 

— 

— 

8. 

G. fossata 

— 

PS 

— 

— 

9. 

G. decolor 

— 

PS 

— 

— 


Protocruzia adherans 

P 

— 

— 

— 


P. piggerina 

— 

E 

— 

— 

12. 

Anigsteinia salinarum 

P 

PS 

E 

— 

13. 

Blepharisma clarissmum 

PS, E 

— 

— 

— 

14 

Parablepharisma indica n. sp 

— 

E 

— 

— 

15. 

Fabrea salina 

— 

P 

— 

— 

16. 

F. corlissi n. sp. 

P 

P 

— 

— 

17. 

Condylostoma patens 

PS, E 

— 

— 

— 

18. 

C. arenarium 

— 

PS 

— 

— 

19. 

C. minuta n. sp. 

P 

— 

— 

— 

20. 

Gruberia calkensi 

PS, E 

— 

E 

— 

21. 

Spirostomum teres 

E 

— 

E 

— 

22. 

S. minus 

— 

E 

— 

— 

23. 

Caenomorpha capucina 

— 

— 

E 

— 

24. 

C. lavenderi 

— 

— 

E 

— 

25. 

Metopus halophilus 

PS 

— 

— 

— 

26. 

M. vestitus 

PS 

— 

PS 

— 

27. 

Phacodinium metchnicoffi 
var. indica 

P, E 

— 

— 

— 

28. 

Eplaxella straita 

P 

— 

— 

— 

29. 

Tintinnopsis lohmanni 

P 

P 

P 

— 

30. 

T. beroidea 

— 

— 

— 

P 

31. 

Favella ehrenbergi 

— 

P 

— 

— 

32. 

Tintinnidiun fluviatile 

— 

— 

— 

P 

33. 

Strombidinopsis acuminatum 

P 

— 

— 

— 

34. 

St. cheshirii 

P 

— 

— 

— 

35. 

Strobilidium minimum 

P 

— 

— 

— 
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H 

Species 

Visakha- 

patnam 

Harbour 

Visakha- 

patnam 

Coast 

Chilka 

Lagoon 

Godavari- 

Coringa 

Magroves 

36 . 

Rimostrombidium conicum 

P 

P 

— 

— 

37 . 

Lohmaniella spiralis 

P 

P 

— 

— 

38 . 

L. oviformis 

P 

— 

— 

— 

39 . 

Halteria chlorelligera 

P 

— 

P 

P 

40. 

H. grandinella 

P, E 

P, E 

— 

— 

41. 

H. oblonga 

— 

— 

E 

E 

42. 

Halteria sp. 

— 

— 

E 

— 

43. 

Strombidium bilobum 

P 

— 

— 

— 

44. 

S. conicum 

P 

— 

— 

— 

45. 

S. tintinnoides 

— 

P 

— 

— 

46. 

S. sphericum 

— 

PS, P 

— 

— 

47. 

Amphisiella andhrae n.sp 

— 

E 

— 

— 

48. 

Eschaneustyla sp. 

— 

E 

— 

— 

49. 

Holosticha manca 

P, E 

— 

E 

— 

50. 

H. warreni 

— 

— 

E 

PS 

51. 

Gastrostyla sp. 

— 

— 

— 

PS 

52. 

Oxytricha marina 

P 

P, PS, E 

P, E 

— 

53. 

0. chilkensis 

— 

— 

E 

— 

54. 

Oxytricha sp. 

— 

PS 

— 

— 

55. 

Stylonychia putrina 

PS, E 

— 

— 

— 

56. 

S. mytilus 

P, PS, E 

P, PS, E 

— 

— 

57. 

S. pustulata 

— 

— 

— 

PS 

58. 

Holophrya simplex 

P 

— 

P 

— 

59. 

H. marina 

— 

P. E 

— 

— 

60. 

H. nigricans 

— 

— 

E 

PS 

61. 

H. nairi 

— 

— 

E 

— 

62. 

Placus socialis 

— 

PS 

— 

— 

63. 

Prorodon marinus 

— 

P 

— 

— 

64. 

P. discolor 

P 

— 

— 

p 

65. 

P. minuta n.sp. 

P 

— 

— 

— 

66. 

Mimeticus mimeticus. 

P 

P.E 

— 

— 

67. 

Urotricha globosa 

PS 

— 

— 

— 
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Table 1 Contd. 


S. No. 

Species 

Visakha- 

patnam 

Harbour 

Visakha- 

patnam 

Coast 

Chilka 

Lagoon 

Godavari- 

Coringa 

Magroves 

68. 

Didinium nasutum 

P 

— 

— 

— 

1 69 - 

Enchelys pectinata 

P 

— 

— 

— 

70. 

E. marina 

— 

E 

— 

— 

71. 

Lacrymaria olor 

E, PS 

— 

E 

— 

72. 

L .coronata 

P, PS 

P, PS 

P 

— 

73. 

L. elegans 

PS, E 

— 

E 

— 

74. 

L. marina 

— 

PS 

— 

— 

75. 

L. sapropelica 

— 

— 

— 

PS 

76. 

Spathidium fossicola 

— 

PS 

— 

— 

77. 

Lagynophrya salina 

— 

PS 

— 

— 

78. 

Trachelophyllum sp. 

— 

E 

— 

— 

79. 

Litonotus obtusus 

PS 

— 

— 

— 

80. 

Amphileptus claparedei 

P 

P 

— 

— 

81. 

A, trichelioides 

E 

— 

— 

— 

82. 

Loxophyllum setigerum 

— 

— 

E, P 

— 

83. 

L. verrucosum 

P 

— 

— 

— 

84. 

Dileptus anser 

— 

— 

— 

PS 

85. 

D. bivacuolatus 

PS 

— 

— 

— 

86. 

Trachelius ovum 

PS, E 

— 

— 

— 

87. 

Chilodonella cucullulus 

— 

— 

E 

— 

88. 

Phascolodon sp. 

PS, E 

— 

— 

— 

89. 

Chlamydodon triquetris 

— 

PS, E 

— 

— 

90. 

Dysteria calkensi 

— 

PS 

— 

— 

91. 

Podophrya sp. 

P 

P 

— 

— 

92. 

Sphaerophrya magna 

— 

— 

— 

PS 

93. 

S. soliformis 

P 

— 

— 

— 

94. 

Acineta tuberosa 

— 

P, E 

— 

— 

95. 

Trematosoma sp. 

P 

— 

— 

— 

96. 

Trichophrya sp. 

— 

P 

— 

— 

97. 

Tokophrya sp. 

— 

— 

PS, E 

— 

98. 

Orthodonella sp. 

P 

— 

— 

— 
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Table 1 Contd. 


S* No. 

Species 

Visakha- 

patnam 

Harbour 

Visakha- 

patnam 

Coast 

Chilka 

Lagoon 

Godavari- 

Coringa 

Magroves 


Nassula notata 

P 

P 

— 

— 

100. 

N. citrea 

— 

— 

P 

PS 

101. 

Furgosonia sp. 

P 

— 

— 

— 

102. 

Frontonia marina 

PS 

PS 

— 

PS 

103. 

Aspidisca lynceus 

P, PS 

— 

— 

— 

104. 

A. costata 

P, PS 

P, PS 

— 

— 

105. 

A. aculeata 

— 

— 

— 

PS 

106. 

Euplotes charon 

PS, P 

PS, P 

— 

— 

107. 

E. moebiusi 

P, PS 

P,PS 

— 

— 

108. 

Euplotopsis affinis 

— 

E 

— 

— 

109. 

Euplotoides aediculatus 

— 

— 

— 

PS 

110. 

Moneuplotes vannus 

P, PS, E 

P,PS, E 

E 

— 

111. 

M. terricola 

— 

PS 

— 

— 

112. 

Paraeuplotes andhrae n. sp. 

— 

E 

— 

— 

113. 

Diophrys appendiculata 

— 

PS 

— 

— 

114. 

Tetrahymena pyriformis 
(complex) 

P 

— 

P 

p 

115. 

T. thermophila 

P 

— 

— 

— 

116. 

Colpidium compylum 

— 

— 

— 

PS 

117. 

Biggeria ganapatii n. sp. 

— 

E 

— 

— 

118. 

JJronema marinum 

— 

P 

— 

— 

119. 

U. nigricans 

— 

E 

— 

— 

120. 

U. filificum 

— 

PS 

— 

— 

121. 

Cyclidium citrullus 

E 

— 

— 

— 

122. 

Cristigera phoenix 

— 

E 

— 

— 

123. 

Pleuronema setigerum 

— 

PS 

— 

— 

124. 

P. coronatum 

— 

PS 

— 

— 

125. 

Plagiopyla nasuata 

— 

— 

— 

PS 

126. 

Woodruffia rostrata 

E 

E 

— 

— 

127. 

Colpoda sp. 

— 

E 

— 

— 


P = Planktonic; PS = Psammophilic/ Magrove sediments; E = Epiphytic. 
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5. SUMMARY 

The text contains a concise account of 127 species of ciliates represented by diverse 
groups of organisms collected from varying marine habitats along the northeast coast of 
India, in particular, Chilka Lake, Visakhapatnam harbour, Visakhapatnam coast (intertidal 
sands) and, mangrove environments of Godavari delta near Kakinada with a brief account on 
the ecological conditions at each site. It includes 7 new species and 78 others with extended 
distribution. Morphological details and taxonomic characters of all species together with keys 
for identification and their ecological preferences form the core component of this document. 
Species identifications are all supported by conventional line drawings and also 
microphotographs wherever required. In addition, there is a brief description of habitat 
conditions and distribution of constituent species. 
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PLATE! 






Figs. 1-12: 1. Trachelocerca minuta 2. Tracheloraphis phoenicopterus 3. Remanella rugosa 4. Remanella 
margaritifera 5. Geleia nigriceps 6. Geleia fossata 7. Geleia decolor 8. Anigsteinia salinarum 
9.Blepharisma clarissimum 10. Parablepharisma indicansp 11 .Fabreasalina 12 . Fabreacorlissi n.sp 
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PLATE-II 



Figs. 1-8: 1. Condylostoma patens 2. Condylostoma arenarium 3. Condylostoma minuta n.sp 4. Phacodinium 
metchnicoffi var indica 5. Tintinnopsis beroidea 6. Tintinnopsis lohmanni 7. Favella ehrenbergi 
8. Tintinnidiumfluviatale 
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PLATE-III 



Figs. 1-9: 1. Strombidinopsis cheshirii 2. Strobilidium minimum 3. Rimostrombidium conicum 4. Lohmaniella. 

Spiralis 5. Lohmaniella. Spiralis ( stained with nigrosinj 6. Lohmaniella oviformis 1. Halteria 
chlorelligera 8. Halteria chlorelligera (stained with nigrosin) 9. Halteria grandinella 
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PLATE-IV 





Figs. 1-8: 1. Halteria. Sp 2. Strombidium bilobum 3. Strombidium conicum 4. Strombidium sphericum 
5. Holostichamanca 6. Holosticha warreni 7. Oxytrichamarina 8. Oxytricha chilkensis 
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PLATE-V 





Figs. 1-9: 1 . Stylonychia putrina 2. Stylonychia mytilus 3. Stylonychia pustulata 4. Holophrya simplex 
5. Holophrya simplex (stained with silver carbonate) 6. Holophrya marina 1. Holophrya marina 
(stained with silver carbonate) 8. Holophrya nigricans 9. Holophrya nairi 
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Fig.1-9 : 1. Placus socialis. 2. Prorodon marinus 3. Prorodon discolor 4. Prorodon minuta 5. Mimeticus 
mimeticus 6. Didinium nasutum 7 . Enchelvs marina 8 . Lacrvmaria olar. 9 Lacr\maria coronata 
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Fig. 1-10: 1 .Lacrymariaelegans 2. Lacrymaria marina 3. Lagynophrya salina 4. Trachelophyllum sp. 

5. Litonotus obtuses 6. Amphileptus claparedei. 7. Amphileptus trachelioides 8. Dileptus anser. 
9. Dileptus bivacuolatns 10. Trachelius ovum 
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PLATE-VIII 





Figs. 1-9 : l.Chilodonellacucullulus2.Chlamydodontriquetris.3. Dysteria calkensi. 4. Podophrya sp. 

5. Sphaerophrya magna 6. Sphaerophrya soliformis 7. Acineta tuberose 8. Trichophrya. sp. 
9. Tokophrya sp. 
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PLATE-IX 







Figs. 1-10: 1. Orthodonella sp. 2. Nassula notata. 3. Nassula citrea 4. Aspidisca lynceus 5. Aspidisca costata 
6. Aspidisca costata (stained with nigrosin) 7. Aspidisca aculeate 8. Euplotes charon 9. Euplotes 
charon (stained with nigrosin) 10. Euplotes charon (stained with silver carbonate) 
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PLATE-X 



Figs. 1-9: 1. Euplotes moebusi 2. Euplotes moebusi (stained with nigrosin) 3. Euplotopsis affinis 

4. Euplotoides aediculatus 5. Euplotoides aediculatus (stained with nigrosin) 6. Moneuplotes 
vannus 7. Moneuplotes vanm<5(stained with nigrosin) 8 Moneuplotes vannus (stained with 
silvercarbonate) 9. Moneuplotesterricola 
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PLATE-XI 





Figs. 1-7: 1. Diophrys appendiculata 2. Tetrahymenapyriformis (complex) 3. Tetrahymenapyrifortnis (stained 
with Haemotoxylin) 4. Tetrahymena thermophila 5. Uronema nigricans 6. Woodruffia rostrata. 
7. Colpoda sp. 










